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PURPOSE OF ARTICLE 


HE object of this paper is four- 
fold: First, to state the basic 
laws which govern the making of 
square knots; second, to present a 
~ “physiological method for tying 
knots,” which centers the attention upon 
the movements made by the hands (the 
active elements in knot-making), and 
in this respect varies from the usual 
custom of confining the interest to the 
relation of the cords (which are purely 
passive elements); third, to stress the 
importance of a factor which may be 
called “the plane of the loop,” a fundamen- 
tal in the tying of knots, hitherto overlooked 
or underemphasized; fourth, to describe 
several technical maneuvers based upon 
these points in an attempt to facilitate the 
application of the square knot! to any 
situation arising in routine surgical work. 


14 DEFINITION OF TERMS 


A simple knot is one in which a complete 
loop or circle has been formed in the 
material used, and one end has been made 
to continue completely around the other 
end (see Fig. Ia), then to pass through the 
loop. 

The moving end of cord is a term used to 
designate the free end or the one which 
Wraps around the standing end during the 
formation of the knot. 


*From the Surgical Division of Bellevue Hospital (Service of Dr. Arthur M. Wright). 


publication, November 29, 1928. 


THE MERIT OF THE SQUARE KNOT 


The square, flat or reef knot is accepted 
as the surgical tie of choice (Fig. 1d). 
When properly made this knot may be 
absolutely relied upon. It will not slip, 
since the greater the strain from within 
the greater the security. Little space need 
be devoted to a discussion of its relative 


The standing end of cord is the portion 
which does not move, but is wrapped 
around by the moving end during the 
formation of the knot. 

A double knot or “‘layman’s knot’’ is one 
made by superimposing one simple knot 
upon another. 

Components of a double knot: The first 
simple knot in a double knot may be 
referred to as the first component, and the 
second simple knot as the second 
component. 

The square knot is a double knot made 
by superimposing one simple knot under 
another in such a manner that the two 
stretches of cord pass together under the 
loop of the second component and are not 
separated by this loop (see Fig. 1d). 

The granny knot is a double knot made 
by sumperimposing one simple knot upon 
another in such a manner that the two 
stretches of cord do not pass together 
under the loop of the second component, 


but are separated by this loop (Fig. Ic). 
Submitted for 


The author wishes to express indebtedness to Dr. Ernest Paul DeSanto for much kind aid in the prepara- 


tion of this paper, amounting in parts to coauthorship. 


I2I 


5 


American Journal of Surgery 


I22 


merits, for sufficient has been written in 
surgical literature to establish the special 
value of this particular variety of tie. It 


a c 
Fic. 1. Common knots; a, simple knot; b, friction knot; 
c, granny knot; d, square, flat, or reef knot; e, 
“‘twisted”’ square knot. 


has been repeatedly stated that time spent 
in the mastery of the square knot will be 
amply repaid throughout professional life. 


DIFFICULTIES WITH THE SQUARE KNOT 


A knot seems, upon superficial considera- 
tion, to be essentially simple. The assump- 
tion seems reasonable that little could 
remain unsaid about anything so long and 
constantly in use in so highly trained a 
profession. Yet even a casual review of 
the subject shows that much has been 
taken for granted in the use of the square 
knot. More careful study demonstrates 
that the practical application of this knot 
is at present far from satisfactory. Prob- 
lems of a surprisingly intricate nature are 
involved. The surgeon must do more than 
simply acquire the knack necessary for 
creating square knots. The difficult thing 
for an operator is to become able to make 
this form of tie with safety and with ease 
under any circumstances which arise in 
his work. There are instances in which 
both ends of the material to be tied are 
free and movable, as in tying ligatures, 
and others in which one end or the other 
is fixed, as in fastening sutures; at times the 
knot must be tied in the depths of a wound, 
at others, the free cord end which is left 
for tying proves too short for digital manip- 
ulation; in all instances the material used 
is fine, the time at command is short, and 
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the knots must be tied with gloved fingers 
which are often wet with blood or pus. 
There is no single method for making the 
square knot which proves adequate for all 
these situations. The efficient operator 
must be practiced in more than one 
maneuver. There is an appropriate tie 
for each occasion and the surgeon faces 
the alternatives of becoming versatile in 
the use of the square knot or remaining 
content with methods which are at times 
awkward and at others inadequate or 
giving up this “surgical tie of choice” 
for the less secure “granny knot” or the 
more bulky “triple knot.” 

Difficulties with the square knot are 
exceedingly common. Fifty-four experi- 
enced surgeons were consulted concerning 
their use of the square knot. Observation 
and discussion, in all but seven instances, 
disclosed one or more of the following: 

The habitual use of granny knots, 
carefully tied under the impression that 
the method used was creating square knots, 
or deliberately employed because square 
knots proved too troublesome. 

2. The necessity of observing each 
individual tie ‘as it was being made, in 
order to be sure of the variety of knot 
which would result. 

3. The formation of knots which, though 
created upon the principle of the square 
knot, proved upon completion to be of a 
“twisted,” sliding, or insecure variety. 

4. Reliance by the surgeon upon a single 
maneuver for making all his square knots. 
Such a method nicely met certain situa- 
tions, but was totally inadequate in other 
circumstances commonly — encountered 
while operating. 

Methods of teaching the square knot 
involve still more difficult problems. The 
art of making this tie has been handed 
down by the master surgeon to his appren- 
tice. It has become a trandition that the 
maneuver for making a knot must be 
learned through direct observation and 
that it is difficult or impossible to teach 
the actual technical steps by means of a 
book or printed demonstration. Little 1s 
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found, therefore, in surgical texts con- 
cerning knots. Numerous works of several 
volumes make no mention of this impor- 
tant subject. The flat statement is fre- 
quently encountered that “knots cannot 
be taught in books.” 


VARIABLES 


Naturally there must be an explanation 
for such a status. The confusion which 
exists within the subject of knots is due 
to the presence of a large number of 
“variables.” Thus, every square knot is 
composed of two simple knots which may 
be tied in many different ways. There are 
two hands to do the tying, and each hand 
may be employed in a number of different 
manners. The material to be tied has two 
ends and the cords may be crossed, twisted, 
or wrapped around one another in a wide 
variety of fashions. There are many planes 
in which the knot may be tied, etc., etc. 
These variables may be combined indefi- 
nitely. Confusion is inevitable where so 
many factors remain inconstant. Thus, 
either of the two ends of cord may be made 
the moving end for either or both simple 
components of the square knot, or the two 
cord ends may be alternately used. Again 
the two hands may be utilized together for 
making either or both components; either 
of the two hands may be used singly for 
both simple knots; or the two hands may be 
alternately used for first one, then the other 
component. These represent but a few of 
the variables. Over a hundred different 
ways may readily be demonstrated for 
creating a square knot. Furthermore, 
while creating a knot, many parts move 
simultaneously. The expressions used to 
describe these movements will vary widely 
according to what particular part is made 
the center for attention: the ends of cord, 
the points of crossing, the loops, the 
planes, the hands, etc. More than a thou- 
sand accurate descriptions may be made of 
methods for tying this knot. In spite of all 
this, so long as a single variabie remains 
undefined in any description or demon- 
stration, there exists a gap between the 
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one teaching the knot and the one seeking 
to learn the knot, and this constitutes a 
source for error. 

The presence of “variables” explains a 
general and genuine dissatisfaction among 
both students and surgeons as to the state 
of their knowledge concerning knots. 
“Variables” account for a total lack of 
standardization of this elemental and basic 
surgical subject. Because of the many 
“variables” there are both truth and humor 
in the definition of a knot which appears in 
the medical dictionary: “A knot is a 
confusion of cords.” 


THE PHYSIOLOGICAL METHOD OF TYING 
KNOTS 


The physiological method reduces this 
complex subject to one of relative sim- 
plicity. Since this method eliminates vari- 
ables, precision becomes possible and the 
square knot may be surely, safely and 
uniformly tied. The maneuvers become 
automatic, doing away with the necessity 
for direct vision. Versatility in the use of 
this tie is no longer difficult, and the square 
knot may be employed with freedom and 
ease in all situations. 

The physiological method, as the name 
implies, is based upon the normal func- 
tional movements of the hands. It was 
evolved through answering the following 
question: ““Why do laymen always tie 
granny knots?” There can be no other 
answer than that something is “natural’”’ 
about this form of tie. The double knot of 
the layman is uniformly of this variety. 
It is equally certain that there is something 
“unnatural” about making square knots, 
for they prove universally difficult. It is 
logical to anticipate that if one could learn 
exactly of what the “natural element” 
with granny knots consists, and could 
learn precisely what “artificial or unnat- 
ural” elements are essential to square 
knots, the difficulties would largely dis- 
appear. Uniformity in the use of these 


specific elements should invariably yield 
the desired knots. This premise has proved 
well founded. 
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THE MANEUVER FOR TYING THE GRANNY 
KNOT 
Analysis shows that each layman has his 


Fic. 2. Flexion-pronation posture. This is the posture 
of rest and ease. Most motions are made within this 
position which may be termed inherently “‘natural.”’ 
It is two of these “‘natural” motions made with a 
single or “favorite” hand which account for the fact 
that a layman’s knot is always of the granny type. 


favorite hand. With the majority this is 
the right hand. To be “dexterous”’ means 
to work deftly, or with inherent ease, that 
is, in a “right-handed”’ manner. Routine 
acts are habitually performed with the 
favorite hand and the opposite hand is 
either not used or merely plays the part 
of assistant. In addition to a favorite 
hand there is a favorite motion, which is 
pronation (Fig. 2). Prone means literally, 
bent downward, and pronation signifies the 
posture of rest. Thus, while extension of 
the fingers or wrist and supination of 
the forearm constitute more tiresome, 
difficult or unnatural motions (Fig. 3), 
flexion and pronation may be character- 
ized as restful, easy or natural. The layman, 
as a rule therefore forms his double knot 
by making two pronation motions of his 
right forearm and this yields a granny 
knot. It is found true similarly that every 
combination of two identical motions 
made with the same hand will produce a 
granny knot. So long as one continues to 
do what is physiological, natural or easy 
(and there are.many combinations of 
such motions), his double knot will be of 


Livingston—The Square Knot 


FEBRUARY, 1920 


the layman’s variety. To repeat with the 
same hand in making the second com- 
ponent the motion which was used for the 


Fic. 3. Extension-supination posture. This posture is 
difficult to assume and tiresome to maintain. It may 
be termed “‘an unnatural motion.” When made by 
a single hand, the square knot must always contain 
one such “unnatural” motion. It is this factor which 
makes the square knot difficult to master. 


first component will always result in a 
granny knot. 


MANEUVERS FOR TYING SQUARE KNOTS 


A square knot may be obtained only 
through performing some less natural 
movement. This “artificial”? element may 
consist of (1) ambidexterity (using different 
hands for the two components), (2), 
bimotility (using opposite motions of one 
hand for the two components), (3), a 
special backward looping of the cord end 
(predetermining the relation of the cords 
for the second component). 

(1) The Law of Ambidexterity. It will 
be found in tying double knots that if 
identical motions are made, first with one 
hand, then with the other, in making the 
two component simple knots, a square 
knot will always result. The law may be 
stated thus: Identical movements of opposite 
bands will insure a square knot. Care must 
be taken in testing the accuracy of this 
statement by using a piece of cord to make 
sure that the actual tying of the separate 
components is done with the separate 
hands and that the movements of the two 
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Fics. 4-9. The Maneuver of Ambidexterity. 

Fic. 4. The two ends of cerd are grasped by the thumbs and the forefingers of the two hands. A complete loop is 
formed. The free fingers of either hand (in this instance the left) are inserted into the loop, palm upward. 

Fic. 5. The extremity of cord held between the thumb and forefinger of the hand within the loop is made the 
moving end (black cord.) This moving end of cord is carried by the thumb and index finger over the 
standing end and inserted into the space between the middle and ring fingers of the same hand. 

Fig. 6. The hand is now withdrawn from the loop, pulling the moving end of cord through the loop by means 
of the middle and ring fingers. The first component knot is finished by straight-line traction in the plane of 
the loop. (Flexion-pronation motion of left hand.) 

Fic. 7. Without dropping either cord end or displacing the first knot, another loop is formed. The free fingers of 
the opposite hand (r) are inserted into this loop, palm up. 

Fic. 8. The extremity of cord held between the thumb and index finger of this hand (r) is made the moving end 

white cord) and is carried by these fingers over the standing end and inserted into the space between the mid- 
dle and ring fingers. 

Fic. 9. The hand is now withdrawn from the loop pulling with it the moving end of cord. The square knot is 
completed by straight-line traction in the plane of the loop. (Flexion-pronation of right hand.) 
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hands are kept identical in every respect 
(Figs. 4-9). 

An interesting proof of this law is found 
in the following fact: A layman who has 
never practiced making square knots and 
whose efforts repeatedly yield granny 
knots because he adheres to two identical 
motions of his favorite hand, when told to 
use first one hand, then the other (when 
introduced to the maneuver of ambidex- 
terity), will at once, and without effort, 
automatically create square knots. Fur- 
thermore, so long as he makes double 
knots after a truly ambidextrous fashion, 
he will find that he is now quite unable to 
make the granny or layman’s knot. That is, 
the granny knot proves as_ difficult 
under the conditions of ambidexterity as 
does the square knot under the conditions 
of unidexterity. 

(2) The Law of Bimotility. In tying a 
double knot by means of one hand only, a 
square knot is always obtained when the 
two component simple ties are made by 
opposite motions. This law may be stated 
thus: opposite motions of the same hand 
insure a square knot (Figs. 10-15). As 
already noted, the reason that laymen tie 
granny knots is because they make two 
identical pronation movements. An analy- 
sis of the motion shows that the hand is 
closed by flexion of the fingers and thumb 
with the forearm simultaneously pronated, 
thus drawing the free end of cord toward 
the ulnar side of the hand. Two such 
motions yield the granny knot regardless 
of which hand is used, how the cords are 
crossed, or whether one end only or alter- 
nate cord ends move for the two com- 
ponents. The square knot may be obtained 
only when one component is tied by this 
normal or physiological motion just de- 
scribed and the other component by an 
opposite motion. Thus, while in making the 
layman’s knot the free cord end passes twice 
to the ulnar side of the hand, in making the 
square knot the free cord end passes once 
to the ulnar but once toward the radial 
side of the hand. By means of a stop watch 
or by counting slowly aloud it will be seen 
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that the pronation-flexion motion is rapid 
and the supination-extension motion less 
rapid. This explains the unnatural element 
and the source of difficulty with square 
knots, which when tied with a single hand 
must always include one such motion 
combined with an opposite motion. 

(3) The Law of the Backward Looping 
of the Cord. A third maneuver, which 
however cannot be classed as a physio- 
logical method of tying, will insure the 
forming of a square knot; namely, to 
predetermine the correct relation of cords 
for the second component tie. If, after 
the first component tie is completed, either 
end of cord is looped backward upon itself 
in such a fashion as to remain upon the 
same side as that upon which it emerged 
from the loop of the first knot, a square 
knot always results, regardless of the 
exact movements by which the second 
component is completed. The law may be 
stated thus: The same cord end looped 
backward upon the same side insures a 
square knot (Figs. 16 and 17). To pre- 
determine thus how the cords shall cross 
requires direct vision, careful palpation, 
or deliberate memory; that is, it is not an 
automatic process. However, this method 
is safe and may be used when an interval 
has elapsed after making the first com- 
ponent and the method by which this 
was made has been forgotten. It will also 
enable an assistant to complete a second 
component of a square knot, should this 
necessity arise, when the first component 
has been made by the surgeon. In tying 
in the depths of a wound this law may be 
used: having palpated the direction in 
which one end of the cord has pierced 
the loop of the first component, bend this 
same end backward upon itself, deter- 
mining by palpation that it remains upon 
this same side, and the square knot must 
always result. The objections to this 
method are that it is not sufficiently 
smooth or rapid for most occasions and that 
it requires too much manipulation o! 
cords and changing of hands. . 

Summary. These maneuvers make it 
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Fics. 10-15. The Maneuver of Bimotility. 

Fic. 10. The free end of cord (black) is grasped between the left thumb and forefinger. A complete loop is formed, 
keeping the free end of cord to the left of the standing end. The free fingers of the left hand are inserted into 
the loop. 

lic. 11. The free end of cord is carried by the thumb and forefinger over the standing end of cord and inserted 
into the space between the middle and ring fingers of the same hand. 

Fic. 12. The hand is now withdrawn from the loop, pulling the moving end of cord through the loop. The 
first component knot is completed by straight-line traction in the plane of the loop. 

Fig. 13. Without displacing the first knot, a second complete loop is formed in the same plane as the first. 
The free fingers of the left hand are now inserted into this loop, palm upward. 

Fic. 14. The free end of cord now held between the thumb and forefinger of the left hand is carried by 
these fingers, over the standing end of cord and inserted into the space between the middle and ring fingers (L). 

Fic. 15. The hand is now withdrawn from the loop, carrying with it the moving or free end of cord. The 
square knot is completed by straight-line traction in the plane of the loop. 
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possible to tie square knots by a wide 


variety of movements. The square knot 
may be tied as quickly, safely and auto- 


Fic. 16. 
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A plane is created whenever a cord is 


bent, or looped. A plane is defined as “a 


surface such that if any two points in it be 


Fic. 17. 


Fics. 16-17. The Maneuver of Looping the Cord Backward. 


Fic. 16. (Plane of loop in operator’s saggital plane.) The free or moving end of cord has been bent backward 
upon itself in such a fashion as to cross the standing end upon the same side of the plane of the loop for 
both component simple knots. (The square knot is completed by passing the black cord through the loop.) 

Fic. 17. (Plane of loop parallel to operator’s frontal plane.) The free or moving end of cord has been bent 
backward upon itself in such a fashion as to cross the standing end of cord, upon the same side of the plane of 
the loop in making both component simple knots. (The square knot is completed by passing the black cord 


through the loop.) 


matically as any less desirable knot, once 


the special considerations of ambidexterity 
(identical motions of opposite hands), 
bimotility (opposite motions of the same 
hand), or a special backward looping of the 
cord (the same cord end looped backward 
upon the same side) have been thoroughly 
understood. 


THE PLANE OF THE LOOP 


The reason why square knots are 
synonymously called “flat knots” is that 
when properiy tied both simple com- 
ponents lie in one plane. It is essential to 
the security of this tie that account be 
carefully taken of the plane in which the 
knot is created. No reference to this 
factor is found in surgical literature. The 
fact that textbooks dealing with surgical 
technique repeatedly illustrate as square 
knots (Fig 1e) ties which are of a twisted 
and insecure variety, further attests to the 
neglect of this important matter. Yet a 
_ square knot must fail to deserve its 
reputation for reliability and is no better 
than a granny knot unless the interrelation 
of the cords is correct in every respect. 


joined by a straight line, this straight line 
will lie wholly within this surface.” By 
“the plane of the oop” is meant the plane 
formed when a cord is looped for the 
formation of any simple knot (Fig. 18). 
To complete properly a simple knot the 
traction and countertraction necessary in 
tightening the tie must be kept within 
the same plane as that of the loop of the 
knot (Fig. 19). If the two cord ends are not 
pulled directly away from one another 
within this plane the simple knot becomes 
displaced into a sliding loop (Fig. 20, also 
Fig. 1e). A truly square knot, then, can 
only be created when both simple com- 
ponents lie in the same plane and are 
completed by straight-line traction in the 
plane of the loop (Fig 21). 

It will be found of great advantage to 
keep the plane of the loop, whenever 
feasible, within the sagittal plane of the 
operator’s body. When the knot is thus 
tied within the sagittal plane the cord ends 
will be pulled toward the operator with 
one hand and away from the operator with 
the other (Fig. 23). Thus the surgeon's 
right hand remains upon his right side and 
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Fic. 18. When a cord is bent or looped a plane is formed. The plane created while making a simple knot 
referred to as “the plane of the loop.” 

Fic. 19. When tightening a simple knot the traction and countertraction required must be made in 
line and within the plane of the loop. 

Fic. 20. Displacement of the simple knot when the plane of the loop is disregarded and the traction and counter- 
traction fail to follow a straight line or to remain within the proper plane. A twisted knot or sliding loop 


a st raight 


4 
is created, which is insecure. id 
Fic. 21. No changing or crossing of the hands is necessary when the square knot is created within the operator’s 


saggital plane. 

Fic. 22. When the square knot is formed with the plane of the loops parallel to the operator’s frontal plane the 
hands must always be changed or crossed during the process of forming the knot. 

Fic. 23. Whenever feasible all square knots should be made with the plane of the loops in the operator’s saggital 


plane. 
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his left hand upon his left side. This 
eliminates all necessity for crossing, twist- 
ing, or changing the hands, while tying 
the knot. The maneuver is more natural 
and smooth when knots are made in this 
manner and they are also more secure since 
the tendency to disregard the plane of the 
loop is thus eliminated. 

When the plane of the loop is parallel to 
the surgeon’s frontal plane, on the other 
hand, it becomes impossible to create a 
square knot without either changing, rotat- 
ing, or crossing the hands (Fig. 22). Chang- 
ing the hands is slow and is not always 
feasible. Rotation of the cords renders the 
knot insecure by the formation of a sliding 
loop. Crossing the hands is awkward and 
obstructs vision for both operator and 
assistant. Thus it is apparent that there 
are Important advantages in keeping the 
plane of the loop within the operator’s 
sagittal plane. 

When the surgeon finds, during the 
course of his work, that the loop of the knot 
he must tie does not lie in his sagittal 
plane, he may favorably change the 
relationship by a slight rotation of his 
trunk, thereby bringing his sagittal plane 
approximately to that of the loop, and 
thus he can tie all knots without rotation 
of cords or changing of hands. The assist- 
ant, also, may so manage the hemostats as 
to bring the loop of the ligatures into the 
operator’s sagittal plane. 

Before beginning the copy of a knot it 
should be inquired “Is the loop illustrated 
in the operator’s sagittal plane, or in some 
other plane?” It is impossible to follow 
exactly either a tutor or a series of cuts 
unless the loop is copied within the correct 
plane. This point seems obvious when 
called to attention, yet when not observed, 
it becomes an elusive cause of failure to 
obtain the desired tie. For example, it is 
common practice for a beginner to practice 
knots by placing the cord around his own 
thigh, thereby predetermining that the 
loop of his knots shall lie parallel to his 
frontal plane rather than in his sagittal 
plane. If the loop illustrated is in the same 
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plane as the loop upon his thigh, his 
efforts may be successful, but if the loop 
illustrated is in any other plane, no amount 
of effort will enable him to follow exactly 
the illustrated knot. 

These points make apparent the impor- 
tance of the plane of the loop. In the 
description of the selected maneuvers to 
follow, further reference is made to prac- 
tical methods for observing this factor 
while operating. On account of the advan- 
tages of tying within the sagittal plane, 
the maneuvers to be described are made 
with all loops in this plane. 


SELECTED MANEUVERS 


The following selected. maneuvers will 
be described: a. Tying the square knot by 
means of both hands. Bs. Tying the square 
knot with one hand only. c. Thesquare knot 
for an assistant. p. Tying the square knot by 
means of instruments. 

The statements of laws and principles, 
of which the entire article has thus far 
consisted, have of necessity been dogmatic. 
The statements to follow are less dog- 
matically advanced since they are merely 
suggestions as to certain chosen or selected 
maneuvers for the application of these 
laws. For these selected details of tech- 
nique may be substituted others of the 
individual surgeon’s choice, providing the 
laws be respected. To adhere to the laws 
is necessary; to follow the suggestions is 
optional. 

Tying the Square Knot with Two Hands 
(Ambidextrous Method). When both ends 
of the cord to be tied are free, are of 
approximately equal length, and are sufli- 
ciently Iong to be readily handled, the 
square knot may to advantage be tied 
by making the first component by means 
of one hand, and the second component 
by means of the opposite hand. Examples 
of situations admirably met by the ambi- 
dextrous method are the tying of single 
ligatures and of such interrupted sutures 
as are used in the repair of an inguinal 
hernia. Procedure (Figs. 4 to 9): 

1. The two ends of cord are grasped by 
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the thumbs and forefingers of the two 
hands, and a complete loop is formed. 

2. The free fingers of either hand are 
inserted into the loop, palm upward. 

3. The extremity of cord held between 
the thumb and index finger of the hand 
within the loop is made the moving end. 
This moving end of cord is carried by the 
thumb and index finger, over the standing 
end, and is inserted into the space between 
the middle and ring fingers of the same hand. 

4. The hand is then withdrawn from the 
loop, pulling the moving end of cord 
through the loop by means of the middle 
and ring fingers. 

5. The first tie is completed by straight- 
line traction in the plane of the loop. 

6. Without dropping either cord end 
another loop is formed. 

7. The free fingers of the opposite hand 
are inserted, palm up, into this loop. 

8. The extremity of cord held between 
the thumb and index finger of this hand is 
now made the moving end, and is carried 
by these fingers over the standing end, and 
inserted into the space between the middle 
and ring fingers. 

9. The hand is then withdrawn from the 
loop, pulling with it the moving cord end. 

10. The square knot completed by 
straight-line traction in the plane of the 
loop. 

It will be noted that in following this 
procedure the square knot is made by 
means of identical motions of the two 
hands, the first component being com- 
pleted by a flexion-pronation movement of 
one hand, and the second component by a 
’ exion-pronation movement of the opposite 

and. 

Tying the Square Knot with One Hand 
(Unidextrous Method.) When only one 
extremity of the cord is free and the other 
carries a needle and needleholder or a 
ligature spool, or when the two extremities 
of cord are of considerably unequal length, 
the square knot is, to advantage, tied by 
means of a single hand. When the knot is 
tied by a single hand there is but one free 
end of cord which remains the same in 
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both components, thus it is not necessary 
to carry any instrument or undue length 
of material through the loop of the knots. 

It seems advantageous for the surgeon, 
when using the unidextrous method, to use 
his left hand, thereby leaving the right 
hand free to handle the needle holder or 
other instruments. To use the thumbs and 
forefingers of both hands in place of making 
the tie by the unidextrous method would 
necessitate the emptying of the hands for 
each knot and result in a continuous 
setting down and picking up of instru- 
ments. The unidextrous method, then, 
makes one hand serve the usual task of the 
two hands, thus in a sense creating an 
extra or free hand. 

The particular maneuver of biomotility 
here recommended is a left hand tie made 
with the loop in the operator’s sagittal 
plane. Procedure (Figs. 10 to 15): 

1. The short free end of cord is grasped 
by the left thumb and forefinger. 

2. A complete loop is formed, keeping 
the short cord end to the left of the long 
or standing cord end. The free fingers 
of the left hand are inserted into the loop. 

3. The short end, grasped between the 
left thumb and forefinger, is now carried 
over the long end of cord and inserted into 
the space between the left middle and ring 
fingers. 

4. The hand is now withdrawn, pulling 
the short cord end through the loop. 

5. The first component is completed 
by straight-line traction in the plane of 
the loop. 

6. Without displacing this first knot, 
a second loop is formed, that is, a second 
complete loop is created within the same 
plane as the first. 

7. The free fingers of the left hand are 
inserted into this loop, palm up. 

8. The short end of cord now held 
between the thumb and forefinger is 
carried by these fingers over the long end 
of cord and inserted into the space between 
the left middle and ring fingers. 

g. The hand is then withdrawn from the 
loop, carrying with it the short end. 
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10. Straight-line traction in the plane 
of the loop completes the knot. 

It will be observed that in following this 
procedure, the free cord end is carried 
once toward the operator and once away 
from the operator, and that the square 
knot is made by two opposite motions of 
the left hand, the first component being 
made by a flexion-pronation motion, and 
the second component by an extension- 
supination motion, as described in the 
paragraph on the maneuver of bimotility. 

c. The Square Knot for the Assistant. 

The chief surgeon, while operating, may 
ask his assistant to tie a knot. When the 
assistant may handle both ends of the 
ligature or suture, he himself becomes, for 
the moment, an operator and may use 
methods of tying which have already been 
described. When, however, the chief sur- 
geon is suturing and retains in his own 
grasp the needle holder and the long, or 
standing end, of suture, asking the assist- 
ant to tie with the short or free end, the 
situation is not adequately met by the 
particular selected maneuvers which have 
been illustrated. Obviously the maneuver 
of ambidexterity cannot be used, since 
this requires that both ends of material 
pass through a loop. Similarly the maneu- 
ver of unidexterity is not adaptable 
since this requires the use of enough 
material to wrap around the entire hand, 
and this may call for more of the suture 
than has been left for tying, or may cause 
the needle to become unthreaded or the 
surgeon’s hand to be jerked upon. 

The aims of the assistant should be to 
form a square knot both safely and quickly 
while using the smallest feasible amount of 
material and causing the least possible 
inconvenience to the operating surgeon. 
These aims are best met by using the 
thumb and forefinger of both hands for 
forming both simple components of the 
square knot (two-hand tie). The standing 
end of cord (held by the surgeon) should 
never be picked up by the assistant with 
the whole hand but rather should be 
‘hooked up’; by one finger only (Fig. 24), 
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and the motion for tying confined almost 
entirely to the free cord end. Again, during 
the process of tying, the assistant should 
avoid the natural tendency to draw the 
cords toward himself, but should work 
“away from himself,” that is, he should 
keep his hands beyond the point of fixation 
of the suture in the tissues, thus giving the 
utmost freedom to the hands of the surgeon. 

The motion of the two hands may be 
correlated in any fashion to suit the 
individual habit or convenience of the 
assistant, and it makes little difference 
what percentage of motion is assigned to 
each. Hence there are numerous possible 
variations of this “‘assistant’s tie.” The 
essential element here, as elsewhere in 
forming square knots, is that two exactly 
opposite motions be made in forming the 
two components. It will be found that the 
opposite motions, in the case of an assist- 
ant’s knot, consist of carrying the free 
cord end through the loop of one compo- 
nent by means of a finger, and carrying the 
same free end through the loop of the 
second component by means of a thumb. 
Trial and practice show that the knot may 
be safely tied by the sense of touch. 
Automaticity and speed are favored by 
thinking, as the components are made, 
“through with a finger,” then “through 
with a thumb,” “through with a finger; 
through with a thumb,” etc. Since the 
chief surgeon carries the needle holder and 
long end of cord to his own right side, the 
assistant will usually find it best to use his 
left hand in the manner described. How- 
ever he may reverse the hands if desired. 

Procedure (Figs. 24 to 30): 

1. The long, or standing end, of cord is 
“hooked up” by means of the left index 
finger, palm downward. 

2. A complete loop is formed over the 
left forefinger by a movement of the short 
cord end, which is held by the right hand. 

3. The short end is carried over the 
standing end by means of the right hand 
and inserted through the loop by either 
forefinger. 

4. The first component is completed by 
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straight-line traction in the plane of the 
loop. 

5. Without displacing the first knot, a 
second complete loop is formed over the 
left thumb. 

6. The short end of cord, carried by the 
right hand, is moved over the standing 
end of cord and forced through the loop 
by means of either thumb. 

7. The square knot is completed by 
straight-line traction in the plane of the 
loop. 

d. Tying the Square Knot by Means of 
Instruments. There are several situations 
in which the use of the hands alone proves 
inadequate. When the free end of cord to 
be tied is too short for digital manipulation 
the use of instruments makes it still 
possible to obtain the knot. Again, a strict 
aseptic technique may easily be main- 
tained by the instrumental ‘“‘no-hand- 
touch” method. As its name implies, this 
method allows the surgical work to be 
performed without touching with the 
hands either the wound itself or anything 
which enters the wound, such as the 
needle, suture, Instrument tips, etc. Thus, 
when the instruments and supplies are 
sterile, emergency work may be satis- 
torily done even though sterile gloves are 
not available. Some surgeons employ the 
instrumental tie extensively, since they 
feel that it is the most speedy method, the 
one applicable to the widest variety of 
circumstances, and the method most com- 
patible with absolute asepsis. 

The various instrumental ties used to 
secure the square knot may be looked upon 
as applying the principle of the special 
backward looping of the cord already 
discussed. In tying with instruments the 
loop of the knot is made within the stand- 
ing or long end of cord. This small loop 
may be made either by wrapping the 
long end of cord once around the tip of the 
instrument or by a special circular motion 
of the instrument itself to effect the same 
_ end, namely, to create a small loop in the 
long end of cord with the instrument tip 
wrapped within. The instrument within 
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the loop is then made to seize the short 
or free end of cord and as the instrument is 
withdrawn the cord is pulled through the 
loop, completing the knot. 

There are several varieties of instru- 
mental ties. One instrument only may be 
used, assisted in its movements by one 
hand. Two instruments may be used, 
eliminating entirely all contact between 
hands and cord. Or three instruments may 
be used, the third being manipulated by 
an assistant. 

The instrumental tie here illustrated is 
made with two implements and is formed 
with the plane of the loop in the operator’s 
sagittal plane, the actual tying being done 
with the instrument held in the left hand, 
leaving the right hand implement free 
for other work. However, the same knot 
could be tied with either hand or in any 
plane. Procedure: (Figs. 31a to 31h) 

1. While moving the long end of cord 
toward the point from which the short end 
of cord emerges from the tissues, the tip 
of the hemostat held in the left hand is 
wrapped completely around by the long 
cord. 

2. The hemostat wrapped within the 
long cord is opened and made to grasp the 
short or free end of cord. 

3. The hemostat is removed from the 
loop drawing after it the short end of 
cord and the first component is complete 
by straight-line traction. 

4. The left hemostat is now opened 
leaving the short end of cord and this 
instrument free. Keeping the handle of the 
instrument at right angles to the plane of 
the loop and upon the same side as that 
from which it emerged from the first 
component, it is again wrapped within the 
long cord by -a motion of the long cord 
made toward the point of emergence of the 
free cord end from the tissues. 

5. The hemostat within the long cord is 
opened and made to grasp the free end of 
cord and to pull it through the loop. 

6. Straight-line traction completes the 
square knot. 

When it is desired to complete a square 
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knot by means of an instrument after the 
first component has been tied, the following 
rule will be found of service: 

If the handle of the free hemostat which 
is going to complete the knot is held at 
right angles to the plane of the loop of the 
first component, and upon the same side 
as that upon which the short end of cord 
emerges from the loop, the square knot is 
completed by wrapping the long end of 
cord about the hemostat blade with a 
motion of the long cord which is directed 
toward the short end. The converse is also 
true: if the handle of the free hemostat is 
found to lie upon the opposite side of the 
plane of the loop from that upon which 
the short end of cord emerges, the square 
knot is completed only by wrapping the 
long cord around the hemostat tip by a 
motion of the long cord which is directed 
away from the short end of the cord. 

This rule makes clear the principle 
upon which square knots are formed in 
tying by means of instruments, and also 
explains what violations would cause the 
formation of granny knots. 


SUMMARY AND CONCLUSIONS 


1. The square, flat or reef knot is 
accepted as the surgical tie of choice. 

2. Difficulties with the square knot are 
exceedingly common. 

a. Fundamental rules and _ principles 
seem lacking. 

b. Present methods are based upon a 
study of cord relationships and require 
direct vision for an examination of each 
knot as it is being formed, making delay 
necessary and error common. 

c. Surgical texts frequently contain the 
statement that “knots cannot be taught in 
books” but require direct demonstration. 

d. Authors commonly present one 


method only, which is to be used in every 
situation arising in routine surgical work. 
Thus versatility with the square knot is 
seldom acquired. 
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e. There is a total lack of standardiza- 
tion of this elemental and basic surgical 
subject. 

3. There are a large number of incon- 
stant factors or “variables” associated 
with the tying of knots. It is the presence 
of these variables that explains present 
difficulties. 

4. The physiological method of tying 
knots stresses the movements of the bands 
rather than the interrelationship of the 
cords. This method brings the variables 
under control. By its use the surgeon can 
create square knots with the same ease and 
certainty with which the layman created 
granny knots. The physiological method is 
based upon two laws, which may be stated 
as follows: 

a. Identical movements of opposite 
hands insure a square knot (the law of the 
maneuver of ambidexterity). 

b. Opposite motions of the same hand 
insure a square knot (the law of the 
maneuver of bimotility). 

5. Square knots can be made with 
safety and facility only when attention 
is paid to the plane in which the knot is 
formed. 

a. To disregard the plane of the loop 
will result in knots which are twisted and 
insecure. 

b. In order to copy exactly the move- 
ments for any method of tying a square 
knot, it is essential that the plane of the 
loop in the copy be identical with the 
plane of the loop in the demonstration. 

c. Square knots may be made without 
the necessity for changing or crossing the 
hands, provided that the plane of the loop 
corresponds to the sagittal plane of the 
surgeon’s body; but when the plane of the 
loop is parallel with the surgeon’s frontal 
plane, the hands must always be changed 
or crossed as the double knot is tied. 

6. Selected maneuvers are described 
and illustrated to demonstrate these 
considerations. 


PREVENTION AND RELIEF OF 


POSTOPERATIVE COMPLICATIONS’ 


HILE it rarely results in surgical 
death under modern’ methods 
wound infection is, at least, an 
economic disaster. It entails delayed con- 
valescence, lengthened hospitalization and 
increased expense, to say nothing of the 
added suffering and anxiety of the patient, 
all of which combine to spoil the perfect 
service which he rightfully expects from 
the surgeon of his choice. Formerly we 
operated only to save life; later we operated 
to save health; now we must operate to 
save time. Clearly the surgeon must 
assume liability for the results of infections 
which did not exist before operation. 
Recent literature on this subject indicates 
that a large amount of experimental work 
is going on in our research laboratories in 
recognition of the importance of avoiding 
these costly lapses in surgical technique. 
Infection arrives in surgical wounds by 
one of two routes: either by direct con- 
tamination from whatever the surgeon 
may allow to contact the wound, or 
indirectly by metastases through the blood 
stream from some distant focus within the 
patient. The sources of direct or extraneous 
infection are so well known that their 
discussion here is superfluous. Indirect 
infection occurs by metastases, mostly 
from the upper respiratory tract. Meyer 
of the Hooper Foundation says: “It is 
now definitely established that tetanus 
spores and gas gangrene producing anaer- 
obes ingested on raw vegetables may 
multiply in the intestinal tract and consti- 
tute an Insidious source of wound infection, 
which might be wrongfully blamed on 
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dressings.” 
Actually there are so many sources of 
wound infection that it is no wonder that 
surgeons have acquired the habit of 
blaming anyone or anything rather than 
themselves for causing the disaster. As 


instruments, sutures. or 


Hugh Cabot says: “Here we see in its 
purest form the operation of the Doctrine 
of the Goat, showing our eternal desire to 
pin on to something or somebody the 
errors which we believe bring about our 
downfall.”” Cabot concludes that in his 
judgment the surgeon is the chief source of 
these infections; and Martin of Portland, 
after an exhaustive experimental study of 
the problem of disinfection for surgical 
procedures, concludes that the chief source 
in the surgeon himself lies under his finger- 
nails. The most common, as well as the 
most easily overlooked source of infection 
is probably a punctured glove. 

Along with the Doctrine of the Goat as 
related to wound infection, Cabot dis- 
cusses what he calls the Doctrine of the 
Prepared Soil. In his opinion, wound 
infection is not so much a matter of the 
mere introduction of bacteria into a wound 
as of whether the condition of the tissues 
offers a soil favorable or unfavorable for the 
growth of the invading germs. It has been 
shown to every surgeon’s satisfaction that 
perfect asepsis, in the sense of Lister, 
cannot be secured and, further, is not 
necessary. While we cannot define it 
exactly, we know there is such a thing as 
immunity or resistance to infection. Tissue 
resistance resides in the undamaged flesh 
and when a surgeon, by operative trauma, 
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provides food for the invading host which 
he himself may have introduced, he turns 
traitor to his trusting patient. 

Surgical technique, or wound prophy- 
laxis, is a chain with many links, and is no 
stronger than its weakest link; it offers 
protection only as every link is perfect. 
Perfect asepsis being as yet impossible, 
certain reliance must still be placed in 
antisepsis. Mechanical cleansing with soap 
or gasoline is indispensable but must be 
supplemented with an efficient antiseptic. 
Innumerable chemical antiseptics, new and 
old, have been recently subjected to 
extensive experimental study and they 
rise and fall like meteors on the surgical 
horizon. Brunner, who has spent a lifetime 
in the study of wound infections and their 
treatment, has recently declared that after 
trying them all he finds no, better anti- 
septic than iodine for wound: prophylaxis. 
Personally I am committed to‘the Doctrine 
of the Goat and the Doctrine of the Pre- 
pared Soil. I believe that most of the 
wound infections come from the surgeon’s 
hand, fingernails or fist; and that the 
surgeon should cultivate sterile fingers and 
a gentle fist. 

Scrupulous pains should be taken on all 
occasions to avoid the slightest contamina- 
tion of the surgeon’s hands with infectious 
material. Years ago Theodore Kocher said, 
“‘puddling in pus is pernicious practice.” 
We all know how George Crile has pleaded 
for a velvet hand in surgery and warned 
against the prolonged pressure of self- 
retaining retractors, crushing forceps and 
mass ligatures, excessive suturing and 
strangulation stitches. The surgeon should 
have a profound respect for the body of his 
patient, conscious or unconscious, and 
should never take advantage of anesthesia 
to offer surgical insult to delicate tissues. 

Next to gentleness in manipulation in 
my mind comes precision in the apposition 
of tissues in wound closure with a minimum 
amount of suture material of whatever 
‘kind. Absorption of large masses of cat- 
gut is certainly a physiological load on 
wound tissues, which may be large enough 
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to lower that intangible thing we call 
resistance. Excessive efforts to coapt 
wounds may strangulate the tissues and, 
on the other hand, the so-called dead 
spaces may become very much alive with 
bacteria thriving on retained blood or serum. 

If, in spite of our prophylaxis, wound 
infection has occurred, the treatment 
should be as rational as possible. As 
soon as pain or temperature may indicate 
the onset of infection, the wound should 
be inspected and any tight sutures loosened, 
but not necessarily removed. Wide separa- 
tion of the margins is rarely necessary. 
Small openings at selected sites will 
successfully evacuate retained fluids or 
pus without sacrificing the integrity of the 
closure. If incisions are necessary they may 
be made a short distance from the margin 
and thus preserve the suture line. Drains 
are rarely necessary and if any are used, 
nothing can surpass thin strips of rubber 
obtained from discarded gloves. Prolonged 
drainage with tubes results in persistent 
sinuses. 

Irrigation of suppurating wounds is 
cumbersome and of very doubtful value. 
It has been discarded by most surgeons in 
the belief that the wound fluids are more 
valuable as healing agents than any known 
irrigating fluid. Not even Dakin’s solution 
penetrates tissue to the depth occupied 
by the living and active bacteria. Local 
antiseptics may disinfect the discharges 
on the surface and may prevent ascending 
infection from without, but they add very 
little to the cure, except as moist dressings 
may encourage drainage by preventing 
desiccation of the discharge. The intrave- 
nous use of many antiseptics has been 
exploited at various times but none of 
them have ever retained popular favor 
more than a few years. The latest con- 
tribution along this line consisted of an 
assortment of red, yellow and green dyes, 
but even these have already lost favor with 
the profession and are now used largely 
for cosmetic effect. 

The best way to treat an infected 
wound is to treat it with respect. By this 
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is meant the same sort of respect that was 
recommended for use in making the inci- 
sion. Physiological rest is undoubtedly 
the most important single factor in the 
treatment of wound infection and in value 
probably outweighs all the others put 
together. At the first sign of infection the 
wound should be put at complete muscular 
rest. If near a joint this should be immobil- 
ized by splints. If on the abdomen this 
should be put at rest by reducing vomiting, 
distention or cough to a minimum, even 
to the extent of applying opium as the 


tions are frequent enough to be of 
real importance and anything done to 
prevent them must be based on the causes. 
Statistics as to their frequency are unre- 
liable for many reasons but in general it 
may be stated that one in thirty opera- 
tions are followed by some type of respira- 
tory complication and probably one in one 
hundred and fifty by fatal complications. 
Experimental work and clinical observa- 
tion have shown some of the causative 
factors and suggest that the anesthetic is 
not the deciding one in most cases. 
Experimental work by Lemon and others 
shows that aspiration’ of material from the 
mouth and pharynx occurs in almost every 
instance in which a general anesthetic is 
given unless the subject be placed in 
extreme Trendelenburg position. Ochsner 
of Milwaukee showed that lipiodol, intro- 
duced into the pharynx of patients who had 
peritonsillar tissue injected with novocain, 
Was aspirated into the lower bronchial trees. 
We know that postoperative infections 
are more common at the time of respira- 
tory epidemics and in patients who have 
any such infection or oral sepsis. Statistics 
of all hospitals show a high incidence of 
lung complications after abdominal opera- 
tions and especially after operations in the 


respiratory infec- 
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“therapeutic splint.”” By the same logic 
all manipulations and dressings should be 
reduced to a minimum. 

The pathologists tell us that around 
every infection in the body the blood 
stream builds up a wall of defensive serum 
and leucocytes, which they call the pyo- 
genic membrane. Anything which breaks 
down this protective mechanism allows 
the invading organisms to spread. The rdle 
of the surgeon is clearly that of withholding 
his hand and putting his faith in the virtue 
of an untrammeled blood stream. 


upper abdomen. Cutter and Hunt state 
that 2 per cent of all cases, 4 per cent of all 
abdominal and 8 per cent to 10 per cent of 
all upper abdomen cases develop pul- 
monary complications. 

The high percentage of pneumonia cases 
following laparotomy and especially opera- 
tion in the upper abdomen suggests the 
deciding factors acting in addition to 
potential infection, which is always present. 
Splinting of the muscles of the abdomen, 
interference with what Murphy referred 
to as the “piston action” of the diaphragm, 
massive or partial collapse or atelectasis of 
lung bases with congestion, retention of 
secretion and non-aeration all make favor- 
able conditions for the growth of bacteria 
aspirated from the pharynx. This com- 
bination, to which is often added shock 
and chilling of the patient before, during 
or after the operation, probably explains 
most of the lung infections occurring the 
first seventy-two hours after operation. 

Lung complications seen after seventy- 
two hours are due to embolism and infarc- 
tion in the great majority of cases and 
embolism will explain many cases of 


so-called early pneumonia and pleurisy. 
Pulmonary embolism was the cause in 8 
per cent of the postoperative deaths in 
the Mayo Clinic during the last five years 
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While it is impossible to explain the 
cause of postoperative embolism and 
thrombosis in many cases, careful observa- 
tions have thrown some light on the 
contributory factors at least. The average 
age of the Mayo series was fifty-three 
and the death rate in obese patients was 
three to four times greater than in those of 
normal weight. Intra-abdominal operations 
account for 80 per cent of the fatal cases. 

The site of the thrombosis, the source of 
the emboli, is most often in the iliac, 
femoral and pelvic veins. Very few throm- 
boses are found in the veins of the upper 
extremities and neck. They are also rare 
after operations on the breast and thyroid. 
The thrombosis is often found to be some 
distance from the site of operation; 
frequently a crossed thrombosis is 
encountered. 

Primary pulmonary thrombosis occurs 
as does cardiac thrombosis, but these do 
not explain the average cases. 

Stasis of the venous circulation, dehydra- 
tion, shock, lowering of blood pressure and 
posture probably have definite influence in 
the production of thrombosis. Infection 
plays a part, though many cases of fatal 
embolism have occurred in clean afebrile 
cases in which autopsy showed no evidence 
of true phlebitis in the thrombosed vein. 

Hutchinson of London believes that 
postoperative embolism is due largely to 
posture. He calls attention to its frequency 
after abdominal operations and to the fact 
that after such operations the patient is 
usually put in the position of a double 
inclined plane: propped up in bed with 
pillows under his knees. The result is 
a “‘double kink” interfering with the 
return flow of blood, to which is added 
splinting of the abdomen preventing ab- 
dominal respiration and inducing stasis. 

As to abscess of the lung, interesting 
experimental work and arguments have 
appeared favoring both the embolic and 
the aspiration routes. Adherents of the 


Keeney—Respiratory Complications 


FEBRUARY, 1920 


aspiration theory of causation use as 
argument the common association with 
general anesthesia and the fact that aspira- 
tion of pharyngeal contents occurs; also 
that high incidence after tonsillectomy 
and operations on upper the respiratory 
tract is frequently found. Moreover, the 
most logical way in which infection may 
gain entrance to the lung is by way of the 
bronchial tree, especially in a patient whose 
reflexes are abolished by general anesthetic. 

Champions of the embolic theory have 
a very good argument which is hard to 
combat. It is that postoperative abscess 
is extra-bronchial in type, the lesion a 
circumscribed nidus of infection which 
enlarges by destruction of adjacent paren- 
chymatous tissue and finally ruptures into 
a bronchus. They call attention to the 
fact that it is very difficult to produce 
abscess by instillation of infected material, 
and Jackson reports that foreign bodies 
seldom cause typical lung abscess. Embol- 
ism is a frequent occurrence after throat 
operations where the field is infected. The 
fact is significant that improved methods 
of anesthesia have failed to prevent 
embolism. 

The often delayed appearance of symp- 
toms and the fact that lung abscess is 
easily produced by intravenous injec- 
tions of infected materials are advanced 
as arguments in favor of the embolic route. 

Preventive # measures which suggest 
themselves to avoid postoperative respira- 
tory complications are: 

(1) Preoperative examination of the 
mouth and upper respiratory tract; (2) 
postponement of elective operation in the 
presence of infection of this area and at 
the :time of respiratory epidemics; (3) 
care as to the posture of patient at time 
of operation and after; (4) prevention of 
chilling; (5) measures to combat dehydra- 
tion, low blood pressure and venous 
stasis, (6) scientific selected anesthesia. 


ROBABLY the most important fac- 
Pro i in the prevention of circulatory 
complications in operative cases is 
their recognition before the operation, and 
this is a very difficult matter in a great 
many cases. The patient on physical 
examination may have no gross disturb- 
ances of the heart and the blood pressure 
may be within the bounds of normal. 
The patient may have been having symp- 
toms of circulatory disturbance for a 
period of years which have not been 
brought out in the history. The individual 
may be a case of hypertension, in which 
the blood pressure has been on a decline 
and has reached a normal level. The blood 
pressure may be within normal bounds. 
On careful inquiry we may find that the 
patient has had a history of shortness of 
breath on moderate exercise for some time. 
That is one of the most important things to 
know in preventing postoperative circula- 
tory failure. Patients will go through an 
operation satisfactorily if this condition is 
known beforehand and they are properly 
handled. The range of anesthesia is so 
wide that practically all heart conditions 
with the exception of the bundle-branch 
blocks, coronary artery difficulties, etc., 
can go through an operation with some 
type of anesthesia. Even with early signs 
of congestive heart failure it is quite 
possible for them to go through an opera- 
+ procedure when properly taken care 
before and following the operation. 
"Ie Is my opinion that in every case of 
obscure upper abdominal pain where the 
patient is forty or over, a routine electro- 
cardiogram should be taken, certainly in 
any case of toxic adenoma of the thyroid 
where there is a question of a myocardial 
disturbance. If it is known that a patient 
has a heart condition and has had a his- 
tory of attacks of heart failure in the past 
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in order to take care of any 
failure that may come on suddenly dur- 
ing or following the operation. 

The selection of the anesthetic in a car- 
diac case should be left entirely to a compe- 


operation, 


tent anesthetist. Sometimes ethylene is 
indicated in cases of high blood pressure 
because more oxygen can be used with this 
gas than with nitrous oxide. The important 
factor in handling a cardiac case during 
operation is to prevent any disturbance of 
the circulatory balance. One cannot produce 
surgical anesthesia with nitrous oxide and 
oxygen without producing anoxemia as well. 
With ethylene it is possible to use from 15 to 
25 per cent oxygen at all times and thus 
the circulatory balance is not interfered 
with. 

It should be remembered that digitalis 
is not a panacea for heart failure. If a 
patient has been digitalized before opera- 
tion he will not excrete more than 20 mm. 
in twenty-four hours. It is, therefore, not 
rational therapy to push digitalis intrave- 
nously after an operation, in a vain attempt 
to support a failing myocardium. With 
the possible exception of thyrotoxicosis 
when the pulse reaches or exceeds 160 
beats per minute the chances for recovery 
are poor. Strophanthin should be used 
only once in twelve hours; 
grain is sufficient. Morphine should be 
used without regard to time, 14 grain 
every three or four hours unless there is 
evidence of cardiac failure with spitting of 
blood. Adrenalin is probably not indicated 
except in circulatory shock and then it is 
of only passing value. Ephedrine hydro- 
chloride may be used in cases of low blood 
pressure but its effect is only temporary. 
In cases of high blood pressure theobro- 
mine sodium salicylate combined with 
small doses of luminol every three to four 
hours may be of some value in keeping the 
blood pressure stabilized. 
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The removal of a pint of blood is a very 
good theurapeutic measure when the blood 
pressure shows an alarming increase. 

Too much cannot be said against the 
promiscuous use of intravenous medication 
in a failing heart. The idea of loading the 
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circulatory system with glucose solution 
or any other solution is certainly not a 
good procedure. The blood chemistry 
should be known and also any question 
about the kidneys being unable to elimi- 
nate fluids should not be left to guess work. 
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E can all remember the time, not 

\) far back, when the only examina- 

tion of the heart and circulation, 
before an operation, was done by the 
anesthetist immediately preceding the 
operation. I think that the present better 
results in surgery are due, not only to 
better surgical methods employed, but 
also to greater care used in the medical 
examination of the patient before opera- 
tion. We all know and all realize the risk 
in operating on a patient with evident 
cardiac or circulatory trouble; but it is 
not the type of case with evident valvular 
disease or myocarditis that gives us the 
most concern. We know now that a great 
many patients have certain myocardial 
difficulties which, at times, are not elicited 
by the usual means of examination of the 
heart and the circulatory system. This is 
the type of which I wish to say just a few 
words. 

We have seen some half dozen cardiac 
deaths following operation. In these cases 
the usual heart examinations were care- 
fully done, and showed no definite signs of 
trouble with the heart or circulatory sys- 
tem contraindicating operation. Yet these 


patients had a very definite damage to 
the myocardium, which would have been 
shown by an electrocardiogram. Certain 
types of bundle-branch lesions which in our 
experience have been very poor operative 
risks, have gone to surgery having had 
little attention from the cardiac stand- 
point, because they were without the 
benefit of the electrocardiograph, and 
it is impossible to recognize this condition 
without such an aid. Practically all our 
hospitals today are equipped with this 
instrument, and I am of the opinion that, 
in all patients over fifty years of age, in an 
elective operation, a cardiogram should be 
taken whenever there is the slightest 
suspicion of anything wrong with the 
cardiac mechanism. We know that many 
postoperative cardiac accidents may, in 
this way, be avoided; and so long as the 
electrocardiograph is available, I feel 
that this should be done as a routine 
procedure, particularly in prostatic opera- 
tions, because often they are merely 
operations of election and the individual 
could get along, in a way, without assuming 
an unnecessary risk. 


HE internist is usually consulted 
regarding this postoperative com- 

plication, either because he was 
connected with the case from the beginning 
or because he is in by mistake. Sometimes 
an internist is called in for examination 
for constipation, and although one would 
think he would know better, he gives a 
cathartic. Then if the patient did not 
already have the ileus or a perforation or 
peritonitis he promptly gets it. 

The points to be considered by the 
internist include many things. In the first 
place he should familiarize himself with 
the history of the case. Even in a plain 
postoperative condition the earlier history 
may be important. The patient may have 
had a severe attack of peritonitis, either 
from appendix or gall bladder or from 
some condition the history of which would 
suggest an obstruction later on. The next 
important thing is an extensive experience 
in seeing and handling abdomens of all 
kinds, healthy and diseased, and especially 
before operation, also being present at 
operation or at autopsy if the case comes 
to a fatal end. Another important thing is 
the inspection of the abdomen, thoroughly 
uncovered and in a good light. Sometimes 
we can discover the cause when we expose 
the abdomen. 

The next thing is ascertaining the 
resistance of the abdominal wall, feeling on 
what is supposed to be the sound side first, 
getting a good idea of the condition and 
always examining with the full hand, 
1ever with the finger tips, and then using 
varying degrees of pressure. A change in 
resistance is extremely important and 
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should never be passed by without 
investigation. 

Another thing that we may find is local 
and temporary spasm in the alimentary 
canal. The location and character of the 
tenderness and pain are extremely impor- 
tant and they should always be obtained 
at the same time. 

A very important sign to me is the 
examination of the liver dulness. Many 
people think the liver dulness disappears 
only when the abdomen becomes greatly 
distended, but it may disappear long 
before that as the result of splinting of the 
abdomen. The wall may be even below 
the level of the ribs. 

Another source of error may be a high 
NPN, leading to a diagnosis of uremia. 
We see very high rates obtained, even over 
100 mg. in obstruction without kidney 
disease. The conclusion is drawn that the 
patient has uremia, sweats and all sorts 
of things to stimulate the kidneys are 
given and the patient usually dies before 
the proper diagnosis is made. 

One point of postoperative ileus not 
sufficiently emphasized is the value of 
washing out the stomach to prevent 
further damage. I once had the misfortune 
to work with a very timid surgeon and 
when he did not think surgery was indi- 
cated it was up to the internist to carry 
on and I learned the great value of that 
operation. One does not wait for fecal 
vomiting. The duodenal smell is sufficient 
warning and as soon as you get that the 
lavage should be started, using not a 
quart or two, but many pailfuls, if nec- 
essary, until everything comes clean. 
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DISCUSSION 

N considering ileus, peritonitis or intes- 
| tinal obstruction, we cannot discuss 

these conditions separately, but must 
take them together. The reason is that 
intestinal obstruction will become an 
ileus if allowed to continue, and with peri- 
tonitis and ileus there always is a degree of 
obstruction to some portion of the intes- 
tinal tract. Intestinal obstruction is either 
mechanical, due to some definite band, ab- 
normal position or growth, or it is due to 
an ileus produced either by an infection 
such as peritonitis, or by some nerve 
dysfunction. There are two phases to 
consider: If the mechanical obstruction 


involves the circulation there will be an 
early ileus and a toxemia because of 


necrosis and destruction of the mucous 
membrane, permitting the toxemia to pass 
into the blood stream. If the circulation is 
not much interfered with, (an annular 
carcinoma or a simple band), there will 
not be an early toxemia because the 
mucous membrane is not interfered with, 
and protects for a longer time. These 
patients can be carried on a little longer 
if we take care to prevent dehydration and 
watch the chemistry of the case. Pyloric 
obstruction is never an emergency opera- 
tion, but will cause death quickly if not 
cared for by lavage and measures to 
prevent dehydration. An obstruction of 
the bowel may be incomplete for some 
length of time, but should be regarded as 
an obstruction as soon as symptoms are 
produced. This is the favorable time to 
operate and as then there will be a low 
mortality. If the case goes on to complete 
obstruction the mortality will be high. 
Complete intestinal obstruction always 
is an emergency operation and the higher 
the location on the small intestine the 


earlier it is an emergency. The question 
between a postoperative ileus and a 
mechanical obstruction is often hard to 
decide. If in three or four days after an 
operation a patient that has been doing 
fairly well begins to have moderate vomit- 
ing and distention the case should be 
looked upon as a possible obstruction, par- 
ticularly if the pulse is accelerated and 
there is little or no temperature. The sur- 
geon should be the one to settle the 
question. He should review his case and 
try to estimate what might be the cause of 
the trouble. If lavage and enema relieve 
the symptoms, all is well; if not, or the 
symptoms recur, the surgeon must operate 
at once for a mechanical obstruction, 
instituting measures for complete phy- 
siological rest if the case is an ileus. If 
it is a mechanical obstruction the symp- 
toms, cramp-like pain and peristalsis that 
can be diagnosed best by auscultation, 
will be present early. This early peristalsis, 
when heard, is booming up to the ob- 
structed point and a little later becomes 
more metallic, and in the late stages, as an 
ileus, becomes silent. The cramp-like pain 
and peristalsis will be absent in an ileus. 
Characteristic early vomiting is something 
quite important and if it comes on in the 
third or fourth postoperative day, the 
stomach should be washed and the washing 
sent to the laboratory. If found to contain 
intestinal matter, and_ characteristic 
obstructive symptoms are present, one 
should operate at once. 

I would like to say something about 
enemas. No matter how good a movement 
is obtained from an enema, an obstruction 
is disproved only if the symptoms are 
permanently relieved. The higher the 
obstruction the larger the number of 
enemas required to get a return of fluid 
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free from feces and gas. If the symptoms 
then still exist, the case is probably an 
obstruction. 

The time to begin to prevent post- 
operative ileus and peritonitis is at the 
time of the operation, by avoiding soiling 
of the abdominal contents and much 
handling. 

The proper drainage of an abscess is of 


Fallas—Acidosis and Alkalosis 


American Journal of Surgery 145 
the utmost importance. Most men are 
draining less than formerly. If done the 
drainage should be ample with the drain 
left in for five to seven days; otherwise a 
residual abscess may form and _ there 
might be peritonitis and obstruction. If 
suspicious at all of an obstruction one 
should never give cathartics, and never 
an opiate until the diagnosis is certain. 
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N this discussion brief mention will 

be made of some practical applications 

which can be drawn for our use in 
acidosis and alkalosis as they arise 
postoperatively. 

First, the fact should be taken into con- 
sideration that from the clinical manifesta- 
tions alone it may be difficult and sometimes 
is impossible to differentiate between 
acidosis and alkalosis. Both are manifested 
by persistent vomiting, evidences of dehy- 
dration and finally coma. Dyspnea is 
more likely to be present in acidosis, and if 
tetany be present it is almost pathogno- 
monic of alkalosis, when it accompanies 
persistent vomiting. However, it should 
be borne in mind that the only safe method 
of diagnosis is by complete laboratory 
analysis. 

In alkalosis there will be found dimin- 
ished blood chlorides, with increased blood 
nitrogen and increased coz combining 
power of the plasma. Tetany is a late 
manifestation and when present is char- 
acterized by tightening of the fingers, 
quivering of the eyelids and tenseness of 
facial muscles. The fingers are flexed at 
the metacarpophalangeal joints; there is 
a quivering of the facial muscles giving 
rise to a characteristic grinning expres- 
sion and there may be a positive Chvo- 
stek’s sign. If tetany or tetanoid symptoms 


be present calcium is indicated and is 
usually given as calcium chloride, 5 
c.c. of a 10 per cent solution, intrave- 
nously. If alkalosis with or without tetany 
be present glucose and salt are indicated 
and are usually given as a 10 per cent 
solution of glucose in normal saline.’ The 
glucose function in this condition is prob- 
ably that of a diuretic in stimulating the 
retarded kidney elimination. The salt 
solution, particularly if the alkalosis com- 
plicates a high obstruction of the bowel, 
has a remarkable clinical effect by correct- 
ing the blood chloride deficiency. Alkalies 
are absolutely contraindicated in this 
condition and at least one death has been 
reported in the literature following admin- 
istration of sodium bicarbonate. In this 
connection it should be kept in mind that 
the common practice of washing out the 
stomach with solutions of sodium bicar- 
bonate has no place in the treatment of 
alkalosis. 

The acetone type of acidosis is a condi- 
tion in which the bicarbonate content or 
the alkali reserve of blood plasma is 
reduced. It is thought to result from the 
incomplete metabolism of fat with the 
formation of acetone, oxybutyric and 
diacetic acids. This incomplete metabolism 
of fat is thought to be due to a deficiency 
of the available carbohydrate or incom- 
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plete utilization of carbohydrate and this 
explains the fact that the old-fashioned 
methods of preparing a patient for opera- 
tion, such as starvation and purgation, 
formed ideal ‘conditions to promote the 
development of acidosis. On the contrary, 
of recent years patients when possible are 
given full diet to within twelve hours of 
time for operation. It has become the 
practice with many of us, and I under- 
stand that it is routine at the Los Angeles 
Children’s Hospital, to augment the regu- 
lar diet with frequent feedings of orange 
juice and cereals. 

The selection and administration of the 
anesthetic is thought to have an important 
bearing on the production of acidosis. 
Chloroform is probably more toxic than 
ether; and ethylene less apt to be followed 
by severe acidosis than any general anes- 
thetic at our disposal. Since suboxidation 
is an important factor, the care with which 
the anesthetic is administered is of great 
importance. 

The most important clinical manifesta- 
tions of acidosis are persistent vomiting, 
dyspnea, drowsiness (going on to coma 
unless interrupted), and acetone breath; 
but it must be emphasized that the clinical 
signs should be verified by urinalysis for 
acetone and diacetic before a diagnosis 
should be made. 

The rationale of the treatment of acidosis 
is based on the conclusion that it is the 
result of incomplete metabolism of fat 
and secondarily that this is due to a 
deficiency in carbohydrates. At least it is 
found that administering carbohydrate in 
the form of glucose together with insulin 
acts almost as a specific in the treatment 
of this complication. Glucose is given in 
concentrations varying from 5 to 25 per 
cent but a solution of approximately 10 
per cent is the one in most general use. 

In the light of generally good results in 
the use of any treatment it is always easy 
to become complacent and omit to give 
proper emphasis to some of the failures. 
Reports of failures or serious reactions 
following the administration of glucose 
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are extremely rare. In fact a careful 
search of the literature brought to light 
only one article dealing largely with unfav- 
orable reactions. In 1926 Titus and Dodds 
cited reasons for these reactions and con- 
cluded that there is a basis in faulty tech- 
nique for practically every unfavorably 
reaction. They state that the average dose 
of glucose should be about 1 gm. per kilo- 
gram of body weight. Less than a normal 
dose will often cause failure in results. 
As an average-sized adult weighs from 50 
to 75 kilograms, the average initial dose 
is 75 gm. 

Many reactions seem to be the result of 
impure glucose. None except an absolutely 
chemically pure product should be used. 
The solvent should be freshly distilled 
water or, when indicated, normal saline. 
The solution should be slowly administered. 
The concentration of the solution should 
not be a fixed one for all patients, but 
should be varied according to the indi- 
vidual needs. For example, in a patient 
with considerable dehydration following 
prolonged vomiting the opportunity should 
be taken to restore fluids by administering 
a solution of comparatively low concentra- 
tion. On the other hand, in a patient with 
an organic circulatory impairment, bulk of 
fluid should be avoided by giving a more 
highly concentrated solution. 

In this connection I should like to take 
the opportunity to report a_ case 
which ended fatally following glucose 
administration: 

The patient was a woman sixty years 
of age, obese, with a trace of albumen and 
an occasional cast in the urine and with an 
aortic regurgitation, compensating. After 
one week of complete rest in bed on a 
diet rich in ‘carbohydrates, she was 
operated upon for a large multilocular 
cyst of the ovary. The patient developed a 
paralytic ileus postoperatively with per- 
sistent vomiting. Five or six days later 
pulse was 88, temperature 99.6°F. several 
bowel movements were obtained contain- 
ing traces of oil given for catharsis, and 
general condition was good enough to 
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warrant an optimistic prognosis. Because 
of acetone in the urine, with, however, no 
diacetic, she was given 1000 c.c. of a 
7549 per cent solution of glucose intra- 
venously with insulin. The patient had a 
moderate chill toward the close of the 
administration and this was followed by 
a slight temperature reaction. No other 
unfavorable reactions were noted. On 
the following day in spite of the glucose a 
trace of diacetic acid appeared in the urine 
and a second dose of 1000 c.c. of a 7549 
per cent solution of glucose with insulin 
was administered. Within ten minutes after 
the close of the administration the patient 
complained of a sudden excruciating pain 
in the lumbar region. This pain persisted. 
The pulse, which had for a week been 
regularly 88 per minute, began quickly to 
climb, and the patient, within a few hours, 
showed unmistakable shock with a pulse 
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of 140, and died about thirty hours after 
the glucose had been administered. No 
autopsy could be obtained. 

I do not report this case as a glucose 
death, but the sudden onset of severe 
back pain beginning ten minutes after 
glucose administration leading up to defi- 
nite shock would make it seem probable 
that the intravenous glucose was respon- 
sible. It may well be that the second 1000 
c.c. of fluid given in this case within 
twenty-four hours placed too great a 
strain on an already impaired heart. The 
thought is suggested, however, that glucose 
may be incompatible with the toxemia of 
paralytic ileus. 

Two other cases of ileus in which patients 
have promptly died following glucose 
intravenously have recently come to my 
attention. 
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be made to go into the management 

of urological cases, per se, but 
only to discuss urological factors bearing 
upon the management of patients needing 
surgery other than urological. During the 
last forty years much effort has been 
directed toward the development of satis- 
factory quantitative renal function tests. 
A surgeon is interested principally in 
such tests when they show definite and 
measurable deficiencies in kidney function 
as an aid to surgical decisions and surgical 
judgment as well as a guide to preoperative 
preparation and postoperative manage- 
ment of surgical patients about whom 
there is any “doubt of renal sufficiency. 
Such tests are classified as direct and 
indirect. The direct tests include the oral, 
intramuscular or intravenous administra- 


| peo this heading no attempt will 


tion of various chemicals or dyes and the 
subsequent determination of their prompt- 
ness of appearance in the urine, the rate 
of their excretion and their concentration, 
and the total output during definite time 
periods of the substance injected. Ability 
to concentrate urea, specific gravity, the 
Mosenthal and other tests undoubtedly 
have a certain value even to the surgeon; 
much more to the internist. For the sur- 
geon, however, to arrive at a practicable 
decision as to whether, when and under 
what conditions to operate, a simple, direct 
and fairly accurate test of measurable 
kidney damage is highly desirable. In 
phenolsulphonephthalein we have such 
an one, and it is as reliable a procedure as 
any in medicine or surgery, not excepting 
the Wassermann test. Even when done 
properly, however, its answer is not 
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infallible. For instance, as occasionally 
occurs, a patient with a perfectly normal 
output of dye previous to operation will 
develop an anuria and die in from one to 
several days following the operation. In 
such cases other factors are present, usu- 
ally discoverable beforehand with the aid 
of a capable internist. These are cardio- 
vascular disease, more or Jess latent in its 
manifestations, too much surgery at one 
time, excessive surgical shock, hemorrhage, 
etc., obviously attended with deficiency 
of the cardiac muscle, lowered blood 
pressure and often fluid depletion. Con- 
versely, in an occasional instance, the 
patient, almost without function as deter- 
mined by the dye test, survives a serious 
operation. Probably, like insurance com- 
panies, we should in most instances be 
concerned with the law of averages and 
not primarily the exceptional case. There 
seems to be a prevalent notion that if 
total, non-protein nitrogen, urea aitrogen 
or creatinin of the blood are within normal 
limits, a good kidney function is assured. 
This is a wholly erroneous assumption 
and both kidneys must be severely dam- 
aged and the function enormously lowered 
before the non-protein nitrogen elements 
of the urine begin to show retention in 
the blood. At least 80 per cent of prostatics 
showing marked diminution of kidney 
function fail to show any evidence of 
nitrogen retention in the blood. 

Too little emphasis has been given the 
technique of the kidney functional test 
with ‘phthalein. It is amazing to note the 
number of gross errors of everyday occur- 
rence. These errors are, in a vast majority 
of instances, due to faulty collection of 
urine to be examined quantatively for dye 
content. Faulty collection results when the 
patient or nurse fails to deliver to the 
laboratory the total amount voided, or 
as more often occurs, the patient fails to 
empty the bladder completely. This incom- 
plete emptying happens quite often with 
patients whose entire genitourinary system 
is quite normal, and yet when a complete 
emptying of the bladder is most desired 
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they have a stage fright and fail to accom- 
plish it. Therefore, if a ’phthalein is def- 
initely below normal and the clinical 
picture as a whole does not conform with it, 
the ’phthalein should be collected by the 
catheter method, being careful to rinse the 
bladder with distilled water and to add 
the rinsings to the sample intended for the 
dye determination in the laboratory. 
When should the general surgeon require 
a preoperative functional test? Theoreti- 
cally, perhaps in every case of elective major 
surgery, as is required in some hospitals, 
notably the Peter Bent Brigham and the 
Barnes Hospital. Practically, if there is a 
history of urinary disease, if the urine 
shows abnormalities such as blood, pus, 
albumin, or casts, or there is undue 
polyuria, frequency, difficulty or dysuria, 
then a kidney functional test is clearly 
indicated. If the patient is a male and 
over fifty years of age, he should be 
catheterized for residual urine, and if 
that is present, kidney function should 
be determined. Hernias and hemorrhoids 
of recent occurrence in the male patients 
over fifty years of age should be suspected 
of bladder-neck contracture or hyper- 
trophy until proved otherwise. In elective 
surgery abnormalities of the urine or 
urinary act should be adequately studied 
and classified before surgical operations 
are done unless there is an emergency or 
other legitimate reason for haste. The 
amount of urological study necessary to 
determine this may be little or much, 
depending on the individual case. With 
normal urine and a normal urinary act, 
with no history of previous urinary disease, 
in the average surgical patient except the 
prostatic, the urinary function may. be 
assumed to be normal and the danger of 
postoperative anuria or insufficiency prac- 
tically nil, provided that the presence has 
been excluded of cardiovascular or other 
grave disease affecting actively or poten- 
tially the bodily functions in a general way. 
In a sentence, elective surgery should 
be preceded by a complete diagnosis by 
whomsoever is best fitted to accomplish 
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this. Cardiovascular disease, even latent, 
when clinical and laboratory examinations 
indicate normal or at least fair kidney 
condition, is frequently followed post- 
operatively by renal insufficiency. One 
wonders if this is not often an acute cardiac 
dilatation. Clinical experience seems the 
best guide under such circumstances. 


CATHETER CYSTITIS A MISNOMER 


Usually the nurse or interne is blamed 
for the occurrence of urinary infection 
following surgical operations when, as a 
matter of fact, the surgeon in charge is 
responsible. So often one is told that after 
a few catheterizations the patient began 
to void and the use of the catheter was 
discontinued; still, fever and other symp- 
toms continued and the urine was loaded 
with pus. The patient was in effect simply 
voiding the overflow with a big residual 
left behind. Infection follows catheteriza- 
tion of a healthy bladder only when that 
bladder is not emptied soon enough, often 
enough and for a long enough period. The 
greatest factor in the production of any 
infection of the upper urinary tract (includ- 
ing the bladder), is distention or back 
pressure, frequently a superimposed latent 
infection. Distention brings about a “pre- 
pared soil,” following which some degree of 
infection is pretty sure to occur notwith- 
standing the most rigid aseptic catheter 
technique. Conversely, the intentional in- 
troduction of pyogenic organisms into the 
bladder of man or animals does not pro- 
duce infection, even in the presence of 
considerable trauma, if no pathologic 
condition, active or latent, exists in the 
urinary tract, and there is no distention or 
residual urine. Hugh Cabot, in a paper 
entitled ‘‘Prepared soil,’’! discusses this 
problem at some length and, on both 
experimental and clinical data observed 
by himself and others, believes that post- 
operatively a patient should not be allowed 
to accumulate more than 10 oz. (300 c.c.) 
in the bladder. He instructs his nursing 


‘Cabot, Hugh. Doctrine of the prepared soil. Canad. 
M. Assn. J., 11: 610, 1921. 
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staff to catheterize the patient at any 
time after the twelfth postoperative hour 
if their observations lead them to believe 
that this amount has been reached, their 
conclusions being based on the patient’s 
own sensations. Curtis? believes that 
distress should be the signal for catheteriza- 
tion. It occasionally happens, however, 
that a considerably distended bladder gives 
little or no distress, or any distress felt is 
referred to other organs or regions. Better 
twice as many catheterizations as necessary 
than 20 per cent too few. If a patient after 
operation has persistent difficulty in urina- 
tion and requires prolonged catheterization 
or fails to empty the bladder, an indwelling 
catheter should be used. 

In the female a 22 Pezzer, self-retaining 
catheter is inserted after the following 
method: A uterine sound with an espe- 
cially large and rounded point is inserted 
through the eye of a Pezzer catheter on into 
the hollow end and the rubber stretched, 
the right thumb and forefinger holding it 
alongside the sound. This for the moment 
straightens out the button end and allows 
it to pass more easily through the urethra 
into the bladder. The operator, if right- 
handed, should stand on the right side of 
the bed and, after generous use of a water- 
soluble lubricating jelly, the thumb and 
fingers of his left hand should separate the 
labia, exposing the vestibule with the ure- 
thra in the center, and the catheter should 
then be pushed on into the bladder. The 
thumb and fingers of the right hand are 
then relaxed, allowing the end of the cathe- 
ter to resume its button shape, after which 
the sound is carefully dislodged and re- 
moved. One now injects the syringe full of 
water or other solution into the bladder, 
and, if there is a good return flow, the pat- 
ency of the catheter is established. Slight 
traction should be made on the catheter 
until one’s tactile sense shows that the 
button end has impinged on the bladder 
neck, It is then pushed into the bladder an 


2 Curtis, A. H. Management of the female urinary 
bladder after operation and during pregnancy. J. A. 
M. A., 80: 1126, 1923. 
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additional half inch and a good-sized glass 
connecting tube, with the two ends of the 
same caliber, inserted in the outer end to 
weigh it down. In a male urinal one should 
cut off the catheter before inserting the 
glass connecting tube, so that excessive 
length will not cause it to bend or kink. 
The catheter need not be strapped or tied in 
and will be self-retaining provided it is not 
connected with a heavy rubber tube empty- 
ing into the bottle alongside of the bed. If a 
female urinal is used, it is much more 
easily upset. Even urine in the bed is 
preferable to bladder stasis or distention. 
In the male a soft rubber or Coude 
catheter answers best. (A Pezzer catheter 
should never be forced through the male 
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urethra because of the trauma it produces.) 
When so-called urethral fever or a chill 
follows urethral instrumentation, four 
times out of five it means active or latent 
pyelonephritis, very often calculus, at 
most other times latent infection in the 
seminal vesicles or prostate. If catheteriza- 
tion is harmless in the absence of a urinary 
pathologic condition, but not infrequently 
gives severe reactions when disease is 
present in the urologic tract, withholding 
the use of a catheter through fear of 
infection parallels the foolishness of the 
ostrich with its head buried in the sand. 
If there is present a pathologic condition, 
latent or active, one should know it in 
order better to combat it. 


COMPRESSION MYELITIS’ 


WituamM A. SMITH, M.D. AND CHARLES E. DowMAN, M.D. 


ATLANTA 


E have selected for presentation 6 

\\) cases illustrating different types 

of neoplasms causing compression 
myelitis. Before showing these cases we 
wish to make a few remarks on the causes 
and diagnosis of compression of the spinal 
cord. 

Any lesion encroaching on the spinal 
canal may cause compression myelitis. 
These lesions may be divided into (1) 
extraspinal diseases, (2) lesions of the 
spinal column, (3) lesions within the 
spinal canal. Extraspinal diseases which 
may produce pressure on the spinal cord 
are: an aneurysm which erodes the ver- 
tebrae, and an extraspinal tumor which 
invades the spinal canal through direct 
extension. Among the spinal diseases may 
be mentioned tuberculosis, which, by the 
formation of an abscess, a chronic pachy- 
meningitis, or an extreme spinal deformity, 
may cause compression of the cord; 
primary and secondary neoplasms of the 
spine; arthritis deformans, and extreme 
scoliosis; an acute osteomyelitis with the 
formation of an epidural abscess; fracture 
dislocations of the spine, etc. Within the 
spinal canal the epidural space may be the 
site of a tumor, of an acute abscess, or of a 
mass of chronic inflammatory tissue. Occa- 
sionally the epidural space may be the 
site of a growth of lymphoid tissue in 
Hodgkin’s disease and the leukemias. 
Within the dura the most common cause 
of compression is a tumor or cyst which 
may arise from the meninges, the nerve 
roots, or the cord itself. 

Compression of the spinal cord may 
simulate clinically many of the degenera- 
tive and inflammatory diseases of the 
cord. Fortunately, with the use of modern 
methods, the diagnosis may be made 
correctly in most instances. Failure to use 
the methods may allow cases to go unrecog- 


nized for a long period of time. An early 
diagnosis is all-important. While it is 
true that a compression may exist for one 
or more years and recovery still be possible 
on removal of the compression, there is 
always the danger that a vessel may 
become occluded, with a resulting softening 
within the cord and permanent disability. 


DIAGNOSTIC FEATURES OF CORD 
COMPRESSION 


1. THE History. The first symptom as 
a rule is pain. The pain is of a severe, sharp, 
and rapidly intermittent type; it radiates 
along the distribution of a nerve root, as 
down an extremity, or from the spine 
anteriorly around the trunk. It is char- 
acteristically aggravated or produced by 
straining, such as coughing, sneezing, and 
straining at stool. The consideration of a 
spinal cord compression in any case of 
sciatica, neuralgia, or thoracic or abdomi- 
nal pain, not readily explained on another 
basis, cannot be too strongly emphasized. 
Pain is sometimes absent, even though a 
tumor may directly involve a nerve root. 
When present it is of great value in 
localizing the level of the compression. 
This type of pain is absent in most of the 
degenerative and inflammatory diseases 
of the cord, such as combined sclerosis or 
multiple sclerosis. In spinal syphilis pains 
may occur, but when present are usually 
widely distributed and not confined to one 
or two root segments. The anterior roots 
may also be compressed, leading to weak- 
ness, intermittent spasms, or muscle 
atrophy in the region involved. As the 
compression increases signs of disorder in 
the long pathways of the cord appear, 
resulting in motor weakness and sensory 
disturbances below the level of the com- 
pression. These symptoms may come on 
gradually, producing the so-called Brown- 


* Read at a pre-assembly clinic of the Interstate Post-Graduate Medical Association of North America, October 
12 to 19, 1928, Atlanta, Georgia. 
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Sequard syndrome, with weakness and 
deep sensory changes on the one side, and 
an anesthesia for pain and temperature 


Roentgenogram of aortic aneurysm causing 
compression myelitis. 


Fic. 


sense on the other. More frequently, 
however, symptoms occur on both sides 
simultaneously, and gradually lead to a 
complete motor and sensory paralysis 
below the compression. Disturbance of the 
urinary and rectal sphincters may occur 
with compression at any level, but these 
disturbances appear earlier and are more 
severe in cases where the sacral segments 
are compressed. In general, the ‘history 


will show the development of a disease of 


the cord, progressing in a_ horizontal 
direction at a particular cord segment. 

2. THE NEuROLOGICAL EXAMINATION. 
This may show evidence of involvement 
of the anterior roots at a particular level, 
such as muscular atrophy or spasms. 
Involvement of a sensory root may 
produce an upper area of hyperesthesia. 
Above the level the findings are normal; 
below this level there are signs of motor and 
sensory, and vasomotor and _ pilomotor 
disturbances. With compression at certain 
levels, special signs are produced, such as 
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the disturbance in the sympathetic inner- 
vation of the eyes in compression at the 
upper dorsal region. The dissociation of 


Fic. 2. Metastatic carcinoma of the spine (ivory type) 
causing compression myelitis. 


sensation, as in syringomyelia, may occur 
with compression. The sensory changes 
are valuable in localizing the level of the 
compression, although occasionally they 
do not reach as high as the level involved. 
Great care must be used and repeated 
examinations must be made in interpret- 
ing these sensory changes. 

3. THE ROENTGEN-RAY EXAMINATION. 
This is of value in those cases where the 
compression is due to some disease of the 
vertebra. Figure 1 shows a roentgenogram 
in a case of abdominal aneurysm which has 
eroded the vertebra. This patient had 
had sharp pains in the loins for eighteen 
months, pains’ in the legs for one year, 
and weakness in the legs which had pro- 
gressed to paralysis. For two weeks, he 
had had urinary retention. The examina- 
tion disclosed a motor and sensory paralysis 
below the level of the 11th dorsal segment, 
with muscular atrophy and loss of reflexes. 
There was evidence of a spinal block on 


the jugular compression test. Figure 2 


4 
A 


shows a metastatic carcinoma of the spine, 
involving the bodies of the 5th and 6th 
dorsal vertebrae; there is an increased 


Fic. 3. Metastatic carcinoma of the spine (destructive 
type) causing compression myelitis. 


density of these bones without evidence 
of destruction; this is the so-called ivory 
spine, or ivory type of carcinoma. The 
primary tumor was in the prostate. The 
patient had complained of pains along 
the lower ribs for ten months, followed by 
burning sensations in the legs, and finally 
a complete paralysis. There was a complete 
motor and sensory paralysis below the level 
of the 7th rib, with increased tendon 
reflexes and a bilateral Babinski reflex. 
The spinal fluid was yellowish and the 
pressure readings showed a complete block 
of the spinal canal. Figure 3 shows a 
metastatic carcinoma of the spine of 
destructive type. This patient had had a 
carcinoma of the breast removed, and had 
been apparently well for fifteen years. She 
then developed a progressive motor and 
Sensory paralysis, and other evidence of 
spinal cord compression. Figure 4 shows a 
case of spinal tuberculosis. This patient 
had had for nine months a numbness of 
the lower extremities and a weakness in 
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the legs which progressed to a complete 
paralysis. There was incontinence of urine; 
there was anesthesia up to the nipple line. 


Fic. 4. Tuberculosis of the spine causing compression 
myelitis. 


The spinal fluid was yellowish and the 
jugular compression test showed a com- 
plete spinal block. 

4. THE SPINAL FLuip. The first finding 
in cord compression is an increase in the 
globulin content, without a rise in the cell 
count. This is a valuable point in the dif- 
ferentiation of syphilis and other inflam- 
matory diseases from cord compression. 
The rise in globulin continues until it 
becomes extremely high; the cell count 
remains normal. A comparative study of 
the fluid removed from above and from 
below the site of compression shows the 
globulin content to be much higher in 
the fluid below the compression. Later the 
fluid becomes yellowish from transudation 
from the blood vessels, and tends to 
coagulate en masse, soon after removal. 
This is a late stage, and the diagnosis 
should be made before the spinal fluid is 
of this type. 

5. THE QueckeNstTEpDT Test. This is 
the greatest single means of diagnosing 


a spinal cord compression. It should be 
done as routine with every spinal puncture. 
This test shows whether there is free 
circulation of cerebrospinal fluid or whether 
there is a block in the spinal canal. There 
is normally a free communication between 
the ventricles of the brain and cerebral 
subarachnoid spaces and the spinal sub- 
arachnoid space. If the internal jugular 
veins are compressed there results a venous 
congestion of the brain. This in turn causes 
an increase of intracranial pressure and 
a forcing down into the spinal canal of an 
increased amount of subarachnoid fluid. 
The Queckenstedt test is based on these 
fundamental principles. The test is per- 
formed as follows: With the patient lying 
on the side a lumbar puncture is done and 
the spinal fluid pressure measured by 
means of a glass tube 0.5 cm. in diameter 
and about 30 cm. long. The height of the 
fluid in the tube is read off in millimeters. 
(All coughing and straining on the part of 
the patient should be avoided as this 
will cause a congestion of the spinal veins 
and a rise of the pressure even in the pres- 
ence of a block.) The jugular veins are now 
compressed. Under normal circumstances 
there will occur immediately a prompt rise 
of the fluid in the tube, and a prompt fall 
to the original level on the release of the 
jugular compression. If there be a complete 
block in the spinal canal, a rise in the spinal 
pressure will not occur. If there be a partial 
block the spinal fluid pressure will rise 
slowly and in a step-like manner, and on 
release of the jugular compression there 
will be a step-like fall down to a level 
which is much higher than the original 
level. 

6. THE INTRASPINAL INJECTION OF SuB- 
STANCES TO Cast A SHADOW ON THE 
ROENTGEN-RAY Fi_m. One may _ inject 


air by the lumbar route, or iodized oil by 
the lumbar or cisternal route. The roentgen- 
ogram will then visualize the ascent or 
descent of the substance used, and if there 
is a spinal compression sufficient to block 
this, will reveal the level of the lesion. This 
is of value in only a small number of cases; 
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in most instances, the neurological exami- 
nation, history and Queckenstedt test are 
sufficient for diagnosis and localization. 
These means are essential in diagnosis. 

There is one condition which we would 
like to discuss separately, as it so closely 
simulates a spinal cord tumor. The history 
and neurological findings may be identical, 
and there may be evidence of a block on 
Queckenstedt test. This condition is an 
inflammatory condition of the meninges, 
with the formation of delicate adhesions 
between the pia and arachnoid: an adhe- 
sive arachnoiditis. In this condition, the 
development of symptoms is likely to be 
much slower. The spinal fluid does not 
become yellowish even though a complete 
block exists. One cannot always dif- 
ferentiate this condition from a_ cord 
compression. The actual differentiation is 
made at operation. 

Before reporting cases of spinal neo- 
plasm we wish to discuss briefly the 
indications for laminectomy in_ spinal 
injuries and in tuberculosis of the spine 
with evidence of cord compression. 

In spinal injuries with evidence of cord 
involvement, one may be at a loss to 
know whether or not a laminectomy should 
be done. The only indication for laminec- 
tomy in such cases is the necessity of 
removing pressure on the. cord. The 
pressure may be caused by bone fragments, 
an extreme angulation, blood clots or 
edema. The degree of paralysis is no 
evidence of compression. It is in such cases 
that the Queckenstedt test is particularly 
valuable. This was first emphasized several 
years ago by Coleman of Richmond. In 
our own clinic the Queckenstedt test is 
done as routine on all cases of spinal 
injury. If there-is evidence of spinal block a 
laminectomy is done immediately. If no 
block is present such an operation is not 
done. The test should be done every day, as 
a block from edema may develop. Under 
such circumstances the operation is 
indicated. 

In those cases of tuberculosis of the 
spine which develop symptoms and find- 
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ings of a progressive paraplegia, the 
Queckenstedt test again gives most valu- 
able information. Should a block develop, 
the compression should be relieved by a 
properly performed laminectomy. A bilat- 
eral laminectomy should not be dore in 
such cases on account of the necessity of 
having a sufficient support in the presence 
of diseased vertebral bodies. A unilateral 
laminectomy combined with a spine fusion 
or bone graft on the opposite side will 
give the compressed cord sufficient room 
without weakening the spinal support. The 
dura should never be opened in such cases 
on account of the danger of producing a 
tubercular meningitis. We have had several 
very spectacular results by treating cases 
of this type in this manner. 


CASE REPORTS 


Case 1 is an illustration of compression 
myelitis from a tumor of the spinal 
vertebrae. 


Case 1. H.G.L., a male, aged forty-three 
years, was first seen on February 7, 1928. 

History. Pain had been present since 
February, 1926 (two years). This was a 
throbbing pain in the lower abdomen radiating 
from the spine around the right side toward 
the midline, but never extending beyond the 
midline. In November, 1927 the appendix was 
removed, but this gave no relief from pain. 
Two weeks after operation the patient was 
seized with similar pain in the left side, just 
above the crest of the ilium and radiating down 
the posterior aspect of the left thigh. Pares- 
thesias had been present for four months. 
These consisted of burning sensations in the 
feet and legs (below the knees) alternating 
with a sensation of coldness, reaching up to 
the iliac crests. Numbness in the legs had been 
present for three months. Weakness of the legs 
had been present for three months, rapidly 
progressing to a complete flaccid paralysis of 
the lower extremities. There had been no 
sphincter disturbance. The history was other- 
Wise unimportant. 

EXAMINATION. The neurological examination 
showed a complete flaccid paralysis of the 
lower extremities, with impairment of touch, 
pain and temperature senses up to the 12th 
dorsal segment (Fig. 5). Joint sense was lost in 
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the toes of both sides. Vibratory sense was lost 
in the lower extremities. The tendon reflexes in 
lower extremities 


the were not obtained. 


Fic. 5. Case 1. Chart showing sensory disturbances. 
Flaccid paralysis of legs with loss of tendon reflexes. 
Bilateral Babinski reflex. Loss of abdominal (lower) 
and cremasteric reflexes. Loss of joint sense in toes. 
GRP mpaired touch, pain and temperature senses. 


There was a bilateral ankle clonus. The lower 
abdominal and cremasteric reflexes were lost 
on both sides. The other findings were normal. 

The spinal fluid was clear and yellowish in 
color; the initial pressure was rather low, 60 
mm. water. On jugular compression the pres- 
sure very gradually rose to 130 mm. water; 
on release of compression the pressure remained 
stationary, dropping only 20 mm. after two 
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minutes. The fluid contained 5 cells per cu. 
mm. and showed an increased globulin content. 
The roentgenogram of the spine showed a 


Fic. 6. Case 1. Roentgenogram of spine. 


tumor mass involving the body of the 12th 
thoracic vertebra, and extending outward to 
the right (Fig. 6). Physical and laboratory 
examinations revealed no other abnormalities. 

Diacnosis. Malignancy of the spine, prob- 
ably bone sarcoma. 

TREATMENT. The patient was given three 
series of deep roentgen-ray treatment. Within 
twenty-four hours after the first treatment he 
had relief from pain. After four treatments (one 
month) he began to regain ability to move his 
feet. At that time (March 12, 1928) the spinal 
fluid had lost its yellowish color. Pressure 
readings showed a much more rapid rise in 
pressure on jugular compression, with also a 
more rapid fall on release of compression. 
Improvement steadily advanced, the patient’s 
weakness and sensory disturbance in the legs 
completely disappearing. He was kept in bed 
for eight months. On May 9g, 1928 the spinal 
fluid was clear and colorless and on the Queck- 
enstedt test there was no evidence of any 
spinal block. He is now free of pain and has no 
complaints. 

ComMENT. In this case, pain was the sole 
symptom for twenty months; the character 
and location of this pain were typical of a 
posterior root irritation. The appendix was 
removed for the pain. The frequency of such 
abdominal operations in cases of compression 
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myelitis is very high; it would seem that the 
nervous system is deserving of more considera- 
tion by abdominal surgeons in cases of obscure 
abdominal pain. A roentgenogram of the spine 
in this case would have located the pathology. 
The patient was complaining of paresthesias in 
the lower extremities before this operation. 
This recovery on deep roentgen-ray treatment 
has been very gratifying. Symptomatic recoy- 
ery, with disappearance of all evidence of 
spinal block and other clinical signs, was 
hardly expected. 


Caseu. R.P.,amale, aged thirty-two years, 
was first seen on September 16, 1928. 

History. Pain had been present for seven 
months, located at first in the lumbar spine, 
and produced by a change in position. It lasted 
but a few moments; it gradually extended to 
the perineum, and into the posterior aspect of 
the right thigh. For two weeks the pain had 
been most severe in the region of the coccyx. 
It was aggravated by change of position, 
straining and coughing. Numbness had been 
present for three months, in the posterior aspect 
of the right thigh. Bladder and rectal inconti- 
nence had been present for two weeks, particu- 
larly on straining and coughing. The history 
was otherwise unimportant. 

EXAMINATION. The neurological examination 
showed an impairment of all forms of sensation 
in the sacral region, corresponding to the 3rd, 
4th and 5th sacral segments (Fig. 7). The 
findings were otherwise entirely normal except 
for a relaxed anal sphincter with loss of the 
anal reflex. 

The spinal fluid was clear and colorless; the 
initial pressure was 170 mm. water. Jugular 
compression tests gave normal findings. The 
spinal fluid contained 3 cells per cu. mm. and 
a marked increase in globulins. The mastic 
curve was 42,500. All other clinical and 
laboratory findings were normal. 

Diacnosis. The findings of localized 
progressive lesion and the characteristic spinal 
fluid findings strongly suggest a neoplasm of 
the lower portion of the cauda equina. The 
normal Queckenstedt test was due to the fact 
that the lesion was probably below the site ol 
spinal puncture. 

OPERATION. Operation revealed an extra- 
dural tumor within the sacral canal anterior 
to the cauda equina, 144 cm. in diameter, 
located at the level of the emergence of the 
3rd sacral roots from the sacral canal. The 
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roots were pushed backward by the tumor 
mass. The tumor was removed. 
PATHOLOGICAL EXAMINATION (Dr. 


Fic. 7. Case mu. Chart showing sensory disturbances. 
Urinary and rectal incontinence. Relaxed anal 
sphincter. {J Impaired touch, and pain senses. 


Bishop). Histological examination 
the tumor to be a chondroma (Fig. 8). 

Course. The pains have disappeared and 
the sacral anesthesia has receded to an area 
around the anus about 4 cm. in diameter. Con- 
trol of the bladder and rectal sphincters has 
improved, but is not yet complete. 

ComMMENT. This is an example of an extra- 
dural neoplasm of a rather rare type. Stookey 
has recently reported 7 cases of ventral extra- 
dural chondroma in all of which the tumor was 
located in the cervical region. 


showed 
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Case. J. E. O., a female, aged twenty- 
four years, was first seen on December 6, 1927. 
History. Weakness in the legs had been 


Fic. 8. Case 11. Microphotograph of tumor (chondroma). 


present for sixteen months; it had progressed 
so that complete paralysis of the lower extremi- 
ties had been present for fifteen months. 
Numbness had been present for fifteen months. 
It began in the right foot and gradually 
ascended, later involving also the left foot. This 
numbness within one month had spread over 
both lower extremities and the trunk up to level 
of the breasts. Bladder and rectal disturbance had 
been present for fourteen months, with both 
urinary and rectal incontinence. Backache in the 
lumbar region had been present for fourteen 
months. There had been nosharp pains. History 
was otherwise unimportant. 

EXAMINATION. The neurological examination 
showed a complete spastic paralysis of the 
lower extremities. There was marked impair- 
ment of touch, pain, temperature and vibra- 
tory senses up to the border of the 6th rib 
(Fig. 9). Joint sense was lost in the toes. The 
tendon reflexes in the lower extremities were 
highly exaggerated and there was a bilateral 
Babinski reflex and a Schaeffer reflex. There 
was an unsustained ankle and patellar clonus 
on each side. All abdominal reflexes were lost. 

The spinal fluid was clear and colorless. On 
jugular compression test, a complete spinal 
block was found. The fluid contained a large 
amount of globulins, the cell count was 5 per 
cu. mm. Other clinical and laboratory examina- 
tions gave normal findings. 
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Diacnosis. Spinal cord tumor, located at 
the 5th or 6th dorsal segment. 


OpeRATION. Laminectomy revealed an 


Fic. 9. Case 111. Chart showing sensory disturbances. 
Spastic paralysis of legs. Increased tendon reflexes 
in legs, with bilateral Babinski reflex. Loss of abdomi- 
nal reflexes. Loss of joint sense in toes. Bilateral 
patellar and ankle clonus. Impaired touch, 
pain, temperature and vibratory senses. 


intradural tumor at the level of the 6th dorsal 
segment. It was attached to the dura pos- 
teriorly, and this portion of the dura was 
removed with the tumor, leaving a slight 
depression in the cord. The tumor measured 
1.75 cm. by 1 cm. (Fig. 10). 

EXAMINATION (Dr. E. L. 
Bishop). On microscopical study, the tumor 
was seen to be an endothelioma. The structure 
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was made up of spindle cells, with areas 
whorl formation with endothelial pearls 


(Fig. 11). 


Fic. 10. Case 111. Photograph of tumor. 


Course. The patient made a rapid recov- 
ery. She now has no evidence of any neurologi- 
cal disorders on examination, and is free of all 
symptoms. 

ComMENT. This is an example of a painless 
spinal cord tumor, intradural but extramedul- 
lary in location. The absence of pain does not 


Fic. 11. Case 11. Microphotograph of tumor (endothe- 
lioma). 


exclude the possibility of a spinal cord neo- 
plasm. Complete recovery was obtained in this 
case, in spite of the fact that paralysis had been 
present for fifteen months. 


Case iv. H.N., a boy, aged fourteen years, 
was first seen on January 12, 1928. 

History. Weakness in the legs had been 
present for four months, beginning with a 
tendency to stump his toes. It had gradually 
progressed so that there had been complete 
paralysis of the legs for one month. Slight 
numbness had been present in the legs for 
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several weeks. He has had no other symptoms. 
The history was otherwise unimportant. 
EXAMINATION. The neurological examination 


Fic. 12. Case 1v. Chart showing sensory disturbances. 
Spastic paralysis of legs. Loss of abdominal and 
cremasteric reflexes. Increased tendon reflexes in 
legs. Bilateral Babinski reflex. Loss of joint sense in 
toes. J Impaired touch, pain, temperature and 
vibratory senses. 


Showed a complete spastic paralysis of the 
lower extremities. There was loss of the abdom- 
inal and cremasteric reflexes on both sides. The 
tendon reflexes in the lower extremities were 
highly exaggerated. There was bilateral Babin- 
ski reflex, and a bilateral ankle and patellar 
clonus. There was an impairment of touch, 
Pain and temperature sense up to the costal 
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margin. Vibratory sense was diminished over 
the bony prominences up to the iliac spines. 
Joint sense was lost in the toes (Fig. 12). 


Fic. 13. Case rv. Photograph of tumor. 


The spinal fluid was clear and colorless, 
under 40 mm. water pressure. With prolonged 
jugular compression the pressure rose to 160 
mm. where it remained, and did not fall on 
release of compression. There was marked 
increase in globulin content of the spinal fluid. 
Other examinations gave normal findings. 


Fic. 14. Case 1v. Microphotograph of tumor (endothe- 
lioma). 


Diacnosis. Neoplasm of the spinal cord in 
the mid-dorsal region. 

OPERATION. Laminectomy’ revealed a 
tumor at the level of the 6th dorsal segment. 
It was intradural, and attached to the posterior 
portion of the dura, to the right of the midline 
(Fig. 13). This portion of the dura was removed 
with the tumor. A posterior nerve root on the 
right side was attached to the tumor and 
had to be severed in order to remove the 
tumor. 

Course. The patient made a perfect recov- 
ery. He is now free of symptoms and has no 
objective neurological disorders. 
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HistotocicAL ExaminaTION (Dr. E. L. 
Bishop). Microscopical study of the tumor 
showed it to be an endothelioma (Fig. 14). 


Fic. 15.4Case v. Chart showing sensory disturbances. 
Slight weakness in flexors of legs. Loss of lower and 
middle abdominal, and cremasteric reflexes. 
Impaired touch, pain, temperature and vibratory 
senses. 


ComMENT. This is another example of 
intradural but extramedullary spinal cord neo- 
plasm in which pain was absent, even though 
the tumor directly involved a posterior nerve 
root. The recovery was also complete in this 
case. The tumor was a meningioma, a type of 
tumor which is the most common of spinal 
neoplasms, in which operation gives excellent 
results. 


FEBRUARY, 1929 


CaseEv. H. F. K., a male, aged forty years, 
was first seen on September 4, 1928. 
History. Pain had been present for three 


Fic. 16. Case v. Photograph of tumor. 


years, sharp and shooting in character, radi- 
ating around the waist at the level of the 
umbilicus on the right side. The pain was very 
severe on any jarring of the body. The appendix 
and gall bladder had been removed without 
relief. Slight weakness in the legs had been 
present for six months. Numbness in the right 


Fic. 17. Case v. Microphotograph of tumor. (Neuro- 
fibroma.) 


foot had been present for six months. It had 
been noticed more recently also in the right 
thigh. Slight difficulty in urination had been 
present for four months. The history was 
otherwise unimportant. 

EXAMINATION. The neurological examination 
showed slight weakness in the flexors of the 
legs. There was loss of the middle and lower 
abdominal, and also the cremasteric reflexes. 
The tendon reflexes in the lower extremities 
were normal and there was no Babinski 
reflex or clonus. There was very slight impair- 
ment of touch, pain and temperature senses up 
to the level of the umbilicus. Vibratory sense 
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was diminished over bony and soft parts below 
the level of the umbilicus. Joint sense in the 
toes was not impaired. (Fig. 15.) 

The spinal fluid was clear and xantho- 
chromic. The jugular compression test showed a 
complete spinal block. The fluid contained 5 
cells per cu. mm. and an increased globulin 
content. Other examinations gave normal 
findings. 

Diacnosis. Spinal cord neoplasm at goth 
dorsal segment. 

OPERATION. Laminectomy revealed an 
intradural neoplasm arising from the oth dorsal 
root on the right side (Fig. 16). The tumor 
measured 1 cm. by 3 cm. The tumor and the 
attached nerve root were removed. 

HisTOLoGIcAL EXAMINATION (Dr. E. L. 
Bishop). Microscopic study showed an ede- 
matous structure composed of fibrous strands 
with a tendency to form whorls. There was 
marked vascularity; a few widely scattered 
spindle cells were found. The diagnosis was 
neurofibroma (Fig. 17). 

Course. The patient has already made 
remarkable progress toward recovery. There is 
now no objective finding except a small band of 
anesthesia in the distribution of the goth 
posterior nerve root on the right. He is free of 
svmptoms. 

ComMENT. This is a typical case of a spinal 
neurofibroma, an intradural extramedullary 
tumor arising from a nerve root. The first 
symptom was pain along the distribution of 
the posterior 9th thoracic nerve root and this 
was the sole symptom for two and one-half 
years. Such pain should always suggest the 
possibility of spinal cord tumor, even before 
other symptoms appear. As in Case 1 this 
patient had had an unnecessary abdominal 
operation. 


Case vi. W. L. C.,, a male, aged forty- 
seven years, was first seen on November 8, 
1927. 

History. Pains had been present in the 
feet for six years, sharp and shooting in charac- 
ter, “‘as if a nail were being driven into the 
feet.” Paresthesias had been present for six 
years, consisting of a tingling and cold sensation 
in the feet. Numbness of the abdomen had been 
present for several weeks three years before 
examination. For six months he had complained 
chiefly of a sensation as if his “stomach were 
blown up and would burst.” There had also 
been a sensation of numbness in the ulnar 
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aspect of the right hand for six months. Numb- 
ness in the legs had been noticed for six months. 
Weakness in the legs had been present for six 


a 
Fic. 18. Case v1. Charts showing sensory disturbances. 


months, with slight unsteadiness in gait. 
Slight difficulty in urination had been present 
for six months. Sexual impotence had been 
present for one year. He had had a spinal fluid 
examination which showed a 2+ Wassermann 
reaction. He had been treated on the basis of 
this for syphilis for six years. The history was 
otherwise unimportant. 

EXAMINATION. Theneurological examination 
showed slight weakness in the legs, a positive 
Romberg and a slightly ataxic gait. The tendon 
reflexes in the lower extremities were exagger- 
ated and there was a bilateral Babinski and a 
Chaddock reflex. There were positive Oppen- 
heim and Schaeffer reflexes on the right side. 
The abdominal and cremasteric reflexes were 
not obtained. There was anesthesia to touch, 
pain and temperature sense over the trunk, 
from the 3rd to the 11th dorsal segments (Fig. 
18). Vibratory sense was diminished up to the 
2nd rib. Joint sense was lost in the toes. There 
was hyperalgesia in the ulnar side of the right 
hand. 

The spinal fluid was clear and colorless, 
under 90 mm. water pressure. Jugular compres- 
sion test showed a complete spinal block. The 
fluid contained 3 cells per cu. mm. and a 
marked increase in globulin. The Wassermann 
and colloidal gold tests gave normal reactions. 

Diacnosis. Spinal cord neoplasm in the 
lower cervical region. 
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OPERATION. A laminectomy in the lower 
cervical region showed that the spinal canal 
was enlarged in this region and filled by an 


Fic. 19. Case v1. Diagram showing position of the cyst 
and the tumor. 


enlarged spinal cord. The cord was cystic, and 
on incision a large cyst was opened, which 
extended upward to the medulla. This cyst did 
not appear neoplastic. It contained clear, 
slightly yellowish fluid. The cyst was widely 
opened. Following operation the patient suf- 
fered from severe pains in the hands, and a 
repeated Queckenstedt test showed the persist- 
ence of a spinal block. Re-operation revealed 
an intramedullary tumor at the level of the 
3rd dorsal segment, below and unrelated to the 
cyst. The tumor was easily shelled out (Fig. 19). 

HistotocicAL EXAMINATION (Dr. E. L. 
Bishop). The specimen was unencapsulated, 
friable and very vascular. The cells were closley 
compacted, of varying size and surrounding 
small and poorly formed vessels filled with 
blood; they also encircled blood spaces, where 
they were in direct contact with blood. No 
degenerative changes were present, and no 
neurogenic elements could be found. The 
diagnosis was a neoplasm arising from the blood 
vessel wall, as sarcoma (endothelioma?) 
(Fig. 20). 

Course. The patient has made a remark- 
able recovery. He complains only of pares- 
thesias about the trunk. The area of anesthesia 
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has decreased in size to a small area in the right 
side anteriorly, between the 4th and 6th dorsal 
segments. The reflexes in the lower extremities 


Fic. 20. Case v1. Microphotograph of tumor (sarcoma?). 


are normal; there is no Babinski reflex. Joint 
sense in the toes is now normal. Urinary 
symptoms have disappeared and _ sexual 
potency has been recovered. There is only 
slight unsteadiness in gait. The abdominal and 
cremasteric reflexes are not obtained. All 
other findings are normal. 

ComMENT. This example of an intramedul- 
lary tumor was of such interest that it has 
been reported elsewhere. The associated cyst 
within the cord is very rare. The recovery 
shown by the patient is greater than was 
expected. 


We have presented 6 cases of compres- 
sion myelitis caused by neoplasms of differ- 
ent types and locations. We _ have 
attempted to emphasize the symptoms 
which shoud lead one to suspect a compres- 
sion of the spinal cord, and have discussed 
the methods. employed in arriving at a 
correct diagnosis. The cases illustrate the 
very favorable results obtainable when the 
tumor is correctly diagnosed and removal 
is possible. 


AN ANALYSIS OF 


VERTEBRAL ANOMALIES’ 


TuHeopore A. WILLIs, M.D. 


CLEVELAND 


cussed vertebral variations, basing 

his conclusions on a study of some 
seven hundred skeletons in the museum of 
Western Reserve University’s medical 
school. The present intention is a review 
of the earlier papers in the light of increased 
material. Repeated consideration of the 


eet years ago the writer dis- 


different anomalies has led us to classify 
them from an etiological viewpoint into 
three groups, the effects of three distinct 
factors, phylogenetic, developmental and 
acquired. 


PHYLOGENETIC VARIATIONS 


The writers quoted in the former papers 
were interested particularly in theories of 
numerical variation of vertebrae. Pater- 
son’s® theory of inherent variability, 
Rosenberg’s!! retrogressive and progressive 
encroachment of the cervical and lumbar 
areas upon the thoracic, and Baur’s! 
intercalation and excalation of segments 
in the body of the vertebral column were 
discussed in our former writings as unsatis- 
factory explanations of the process of 
numerical variation. The conclusion was 
drawn that such variation is part of a 
phylogenetic process, and is accomplished 

y progression of the pelvis upward along 
the vertebral column. As the last lumbar 
segment becomes fused in the sacrum and 
articulates with the ilia the next higher 
performs the function of the last lumbar 
and acquires its special morphology. 
Dwight? has discussed this phase of the 
problem. 

Observations made in our anatomical 
laboratory show that there has been in 
primates a progressive shortening of the 
vertebral column parallel to specialization 
in other respects (see G. Elliot Smith?) 


and that while the human column is not 
constant in number of segments it is more 
stable than those of the anthropoids. 
Such shortening is confirmed by Keith* 
who states: “In the lower primates the 
27th vertebra forms the first sacral, with 
the evolution of man the 26th, then the 
25th underwent sacral modifications, the 
trunk being correspondingly shortened.” 
More recent discussions of vertebral 
variations are clinical in nature and based 
mostly upon roentgenograms of the lower 
back. Thus interpretation of the anomalies 
has been overlooked and the clinical 
importance of some of them exaggerated. 
In the skeletons examined the number of 
cervical vertebrae was found to be con- 
stantly 7. The thoracic segments, being 
determined by rib attachments, varied 
from 11 to 13, the lumbar from 4 to 6. 
Since there were instances in which 11 
thoracic were found with 6 lumbar, and 
13 thoracic with 4 lumbar, the total 
number of vertebrae being unchanged, 
we have grouped for discussion the cervical, 
thoracic and lumbar segments as _ pre- 
sacrals, ignoring the subdivisions. The 
number of vestigeal coccygeals and the 
sacral segments distal to the first are of no 
importance in this study. The thoracico- 
lumbar compensatory variations noted 
above illustrate the fallacy of basing 
discussions of vertebral variation upon 
roentgenograms of the lower back only 
as the last ribs which serve as the determin- 
ing point may be on the rth, 12th or 
13th thoracic vertebra. According to Keith‘ 
“about 2 per cent of bodies show the 
igth (12th thoracic) segment without 
ribs, and in 6 per cent to 8 per cent the 
20th (1st lumbar) carry ribs.” There is 
therefore an inherent error of 8 per cent 


* Read before Section of Orthopedic Surgery, New York Academy of Medicine, May 18, 1928. 
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to 10 per cent in estimating numerical 
variability of vertebrae from such x-ray 
data. 

In the present study 1471 skeletons are 
included. Of these 1.5 per cent have but 
23 presacrals and 4.1 per cent have 25, 
leaving 94.4 per cent with the modal 
number of 24 presacral vertebrae. Com- 
paring these percentages with Todd’s?® 
figures for the primates we find that the 
human column is by far the most stable. 
His figures are based upon considerably 
less material but the difference in result is 
too great to be a matter of chance. In 
Todd’s chart it is noted that the anthropoid 
apes have gone a step beyond man in 
shortening of the column, the orangs have 
acquired a modal number of 23 presacrals, 
but with marked variation from 22 to 24. 
The gorillas have not progressed so far 
but both they and the chimpanzees show 
distinct indication, compared with man, 
toward shortening. On the basis of speciali- 
zation of the vertebral column Todd places 
man between the gibbon and_ the 
chimpanzee. 

In dividing the material-according to 
color and sex no great difference in vari- 
ability is noted. The small number of 
female specimens and the preponderance of 
white stock over negro make comparison 
inexact, but there is apparently a slight 
excess in variability of the females over 
the males, and of the negro over the white. 
The variation in all, however, occurs about 
a common and well-impressed modal value 
of a human type of column, clearly defined 
from those of the other primates. 

Bearing in mind the progressive short- 
ening of the column by movement of the 
ilia upward on the lumbar segments the 
significance of partial sacralization of 
the last lumbar, and of partial freeing of 
the first sacral segment, is readily per- 
ceived. Enlarged transverse processes of 
the last lumbar, and variation of the 
planes of the articular processes from 
medial to transverse position also acquire 
a definite meaning as intermediate stages 
in the absorption of the last lumbar by 
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the sacrum in the shortening process. 
Such anomalies are frequently seen in 
roentgenograms of the lower back and 
have been ascribed considerable impor- 
tance in the production of backache. At 
most they represent points of lessened 
resistance to mechanical strain. 

Of the columns examined 4.7 per cent 
showed partial sacralization of the 24th 
segment and 1.2 per cent showed partial 
asacralization of the 25th. Adding the 
former to the 1.5 per cent showing com- 
plete sacralization of the 24th segment, 
and the latter to the 4.1 per cent with com- 
plete freeing of the 25th we find approxi- 
mately an equal number of columns to 
either side of the modal column of 24 
presacral segments; but since shortening is 
expressed by 1.5 per cent complete loss 
of a segment and 4.7 per cent partial, 
while lengthening is expressed by 4.1 
per cent complete gain and 1.2 per cent 
partial, the latter is the more strongly 
marked tendency. 

Simple enlargement or decrease in size of 
the transverse processes of the last lumbar 
vertebra without impingement or articu- 
lation with the sacrum or ilium is a less 
marked indication of numerical variation, 
but until a modal type of last-lumbar 
transverse processes has been deter- 
mined such evidence cannot be evaluated. 
Impingement of a last lumbar transverse 
process on the ilium without contact with 
the sacrum is rare, as sacralization takes 
place first. This is of interest in connection 
with our observation that in columns of 
fewer presacrals the superior surface of 
the sacrum is higher in relation to the iliac 
crests than in columns of more presacrals. 
Depression or elevation of the sacrum 
between the iia is a part of the process of 
numerical variation. Definite evidence of 
lumbo-iliac impingement without sacraliza- 
tion was found in only 0.54 per cent of the 
columns examined. Our earlier paper was 
misquoted in this respect by Sherwood 
Moore’ who stated that we found contact 
between the lumbar process and the sac- 
rum in only 5 of the 748 skeletons reported 
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at that time. He substituted the word 
sacrum for iltum, which according to the 
paper quoted made the difference between 
3 and 50, the latter number having shown 
contact with the sacrum. 

These then are the anomalies which we 
term phylogenetic because they represent 
stages in evolutionary shortening of the 
spinal column: partial and complete sacral- 
ization of the 24th vertebral segment, 
partial and complete asacralization of the 
25th, enlarged transverse processes of the 
last lumbar, impinging or articulating 
with the sacrum or ilium, and variation of 
the planes of the articular processes 
between the last lumbar and first sacral 
segments toward the medial lumbar or 
the transverse sacral modes. 


DEVELOPMENTAL ANOMALIES 


The posterior arch of a vertebra is 
formed ultimately from a folding over and 
midline fusion of ectoderm. At birth each 
lateral half of a neural arch consists of a 
flat bony plate united in cartilage by an 
inverted L-head with the body of the 
vertebra. The articular processes are not 
yet distinct, the plates simply overlapping 
slightly those of the adjacent segments. 
As the plates develop their inferior medial 
angles unite and from the site of union 
there grows the spinous process. From 
the superior and inferior lateral angles 
there develop the respective articular 
processes. Interruption of the above plan 
of ossification results in anomalies which 
may be termed developmental. Such 
anomalies involve particularly the spinous 
and articular processes and the laminae. 
The most commonly recognized of the 
type is the bifid neural arch. This is the 
usual condition in the 4th and sth sacral 
segments and is frequent in the rst sacral. 
In 1.2 per cent of our series it was found 
in the last Iumbar. In some of these the 
spinous process was completely formed 
from one lamina only. In others there was 
complete lack of the spinous process with 
a central defect in the bony arch. 

Considerable clinical importance’ has 
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been ascribed to variations in the articular 
processes, particularly of the lumbosacral 
articulation. I have not been able to find 
that a modal type for such processes has 
been determined. They vary greatly in 
size, shape and angle of projection. Poorly 
developed and asymmetrically formed 
articular processes strongly suggest 
mechanical instability and susceptibility 
to ligamentous injury, but so long as a 
modal type has not been determined the 
frequency of anomalies cannot be dis- 
cussed. Our observations convince us that 
they are of frequent occurrence and of 
clinical importance. 

The condition described in our earlier 
papers as separate neural arch has long 
been recognized but its frequency of 
occurrence has not been appreciated. 
Poirier” referred to it, and it has been 
mentioned in anatomical discussions as a 
rare variation. Le Double’ in 1912 recorded 
22 instances in literature and added 11 of 
his own. In 1923!° the writer reported 31 
specimens found among 748 skeletons 
(4.28 per cent), and in 1924 Turner" 
described the condition, reporting several 
cases. 

Neugebauer® ascribed the condition to 
lack of fusion between two centers of 
ossification existing in each lateral half 
of the neural arch. This explanation 
has apparently been followed except by 
Lane® who attributed the separation in 
his case to excavation of the bone by 
rotation of the last lumbar on the sacrum. 
Neugebauer’s theory would be sufficient if 
his postulated double centers of ossification 
were actually found. I have not yet 
discovered embryological confirmation 
thereof in study of specimens or in 
literature. 

The separation of the neural arch occurs 
in the lamina between the superior and 
inferior articular processes, so that the 
body of the affected vertebra with its 
superincumbent weight loses bone con- 
nection with the spinous and _ inferior 
articular processes that anchor the trunk 
to the pelvis. This is a most important 


166 American Journal of Surgery 
factor in spondylolisthesis and should be 
more generally recognized. The defect may 
be unilateral as in 15 of our 57 specimens, 
13 on the right and 2 on the left, or bi- 
lateral, as in 42. It was found in female 
skeletons 3 times and in males 54. Once 
the 1st lumbar was affected, once the 3rd, 
five times the 4th, 45 times the 5th lumbar, 
and five times the 6th. 

It has been suggested that the separate 
neural arch is really a fracture. If so the 
last lumbar vertebra is the most frequently 
fractured of all bones, as 3.8 per cent of the 
skeletons examined showed such separa- 
tion. Consideration of the individual speci- 
mens shows no callus formation or 
rounding off of the fragments suggesting 
fracture without union. In bilateral defects 
of the arch separation of the fragments 
might account for lack of attempted union, 
but in the unilateral defect immobilization 
of the parts by the intact lamina Is perfect, 
and these also show no callus or attempt at 
union. In the writer’s opinion actual 
disunion, when it occurs, is the result of 


trauma, but there is a pre-existing defect 
in the neural arch so that fibrous or 


cartilaginous tissue is ruptured, rather 
than bone, and this shows no bone-callus 
forming function. Such tissue separates 
more readily than bone and _ stretches 
under strain so that displacement of the 
fragments becomes more and more marked, 
anchorage of the spinal column to 
the sacrum depending entirely upon the 
stretching fibrous structure. Some of the 
specimens examined showed beveling of 
the lumbosacral surfaces suggesting fre- 
quent sliding of the one on the other. 
Separation of the neural arch was found 
associated with bifid arch in several 
columns. In this condition one or both of 
the posterior quadrants of the arch with 
their inferior articular processes were free 
from the bony ring, resulting in particu- 
larly unstable lumbosacral mechanisms. 


ACQUIRED DEFECTS 


Defects of the third group include those 
due to injury and disease. It was found 
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impossible at times to determine in a 
given case which of these factors were 
concerned, or to differentiate either factor 
from a possible developmental defect of an 
articular process, but in most instances 
the etiology was clear. 

The last lumbar vertebra, situated at 
the greatest convexity of the lumbar curve, 
is not so subject to compression fractures 
of its body as are the higher segments. 
For the same reason it is more subject to 
fracture or separation of its articular 
processes, and evidence of such injury 
was found in several instances. Fracture 
of transverse processes also occurred in 
the mid and upper lumbar segments which 
are less protected than the lowest. Some 
of these had united with considerable 
deformity. 

Most frequently found evidence of 
disease was of hypertrophic arthritis 
affecting the lower lumbar segments and 
the sacroiliacs. A number of the latter 
were completely fused, even in skeletons 
showing very little lipping elsewhere, 
leading the writer to the opinion that 
sacroiliac arthritis is a very common 
ailment. A detailed study of hypertrophic 
changes was made of the first 625 columns 
examined, and conclusions drawn that 
such changes occur first and to greatest 
extent where mechanical strain is greatest, 
and that though the type of individual 
with broad heavy bones described by the 
Boston writers is more subject to hyper- 
trophic changes, the light slender type is 
not immune. Hypertrophic changes begin 
in the lower spine at about the thirty-fifth 
or fortieth year and progress with age so 
definitely that they are of importance as a 
criterion of age. Local irritation of any 
kind exaggerates such changes. 

Tuberculous lesions were present in a 
number of the spinal columns, usually 
involving the upper lumbar and lower 
thoracic vertebrae. After consideration of 
these the following. facts were thought 
worthy of emphasis: Multiple separate 
tuberculous lesions occur in certain spinal 
columns, indicating the necessity of careful 
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study of the entire column in every case of 
Pott’s disease, particularly before ankylos- 
ing operations are advised. Productive 
bone changes occur in tuberculosis not- 
withstanding the prevalent opinion that 
hypertrophic changes refute diagnosis of 
this disease. Articular and muscular proc- 
esses of the vertebrae are frequently 
involved in the lesions as well as the 
centra. There may be extensive lesions 
without deformity, the bone involvement 
being superficial but affecting several 
segments, and complete bridging of the 
intervertebral spaces taking place. Abscess 
formation is the rule. Lipping was most 
marked when the articular processes were 
included in the diseased area. 


CLINICAL SIGNIFICANCE OF ANOMALIES 


In the writer’s opinion complete sacral- 
ization or asacralization of a segment can 
have no other effect than shortening or 
lengthening of the spinal coeumn. A short 
column is probably better fitted for heavy 
work than is one longer and more mobile, 
but of course the condition is congenital 
and the actual strength of an individual 
back is a matter of muscle development 
and functional education. To attribute 
backache to the presence or absence of an 
abmodal segment is questionable. 

Unilateral sacralization, articulation or 
impingement of transverse processes results 
in asymmetrical mobility and strength of 
the parts, and predisposes to musculo- 
ligamentous I injuries. But again we must 
remember that these anomalies are con- 
genital, and nerves, bursae and muscles are 
adjusted to them, so that some factor is 
required for the production of symptoms 
other than the presence of such an anomaly. 

Considerable clinical importance has 
been attributed to enlarged transverse 
processes. They have been removed by 
some operators to relieve tension on the 
lower lumbar nerves, by others to relieve 
pressure on lumbo-iliac bursae. Surgeons 
who have excised such processes to relieve 
nerve tension have apparently not com- 
pared the symptoms they purpose to 
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relieve with those present in a known case 
of nerve tension such as cervical rib 
syndrome. I have yet to observe a patient 
showing actual neuritis of the lower 
extremities due to lumbar tension, and I 
have observed patients who have been 
advised to have their transverse processes 
removed, and others who have later had it 
done. In none have I seen the sensory 
disturbances, trophic changes, neuralgias 
characterized by intense local sensation of 
burning and formication, and the sym- 
pathetic derangements of the cervical rib 
syndrome. Rather have such patients 
complained of the ordinary symptoms of 
arthritis and musculo-ligamentous injury, 
such as limited motion, muscle spasm, local 
tenderness and pain referred along the 
distribution of nerves which supply the 
affected joint. If in rare instances symp- 
toms of actual neuritis do occur, it is to 
be remembered that in cervical rib symp- 
toms appear only after excitation by 
postural fault or other cause, and are 
usually relieved by correction of such fault. 

Bursal sacs have been described existing 
between enlarged last lumbar transverse 
processes and the ilium or sacrum. If 
there is articulation or fusion between 
these bones there is of course no bursa. 
Nature seems to have no difficulty in 
providing bursal sacs wherever they are 
needed to prevent friction. No doubt 
such a sac might be formed in the above- 
mentioned position and respond to irrita- 
tion with symptoms similar to bursitis 
elsewhere. Such a condition in such a 
position would be very difficult to diagnose. 
It would probably respond to conservative 


treatment as well as does subdeltoid 
bursitis. 
The spinous processes and laminae 


furnish anchorage to powerful ligaments 
and muscles. Lack of such processes 
necessarily means diminished strength of 
the part. Defective articular processes 
threaten bony stability of the spinal 
column, predisposing to ligamentous i injury 
or sprain with resulting local tenderness, 
muscle spasm, pain on certain motions 
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only, and a history suggesting such injury. 
Neglected sprains readily become chronic. 

Acquired defects of the vertebrae are 
too numerous for discussion here. The one 
fact most strongly impressed upon the 
writer’s mind by the study of these 1400 
spinal columns was the unsuspected fre- 
quency of sacroiliac arthritis severe enough 
to cause actual fusion of the joint. 


SUMMARY 


Study of a series of some fourteen 
hundred skeletons has led the writer to 
the opinion that anomalies of the spine are 
confined particularly to the lumbosacral 
area of the column and occur as the result 
of evolutionary, developmental or environ- 
mental influences. In the first group are 
complete and partial sacralization of the 
last lumbar vertebra, complete and partial 
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asacralization of the first sacral segment, 
enlarged transverse processes of the last 
lumbar impinging or articulating with 
the sacrum or iltum, and variations in the 
angles of the articular processes. All 
these represent stages in the phylogenetic 
shortening of the spinal column. They are 
of clinical importance as they affect the 
stability and mobility of the back. 

Developmental anomalies resuit from 
defective ossification of the posterior parts 
of a vertebra. They are expressed as 
defective or absent spinous processes and 
inefficient articular processes as well as 
by separate neural arches. Their presence 
in a back predisposes to strains and sprains 
or even spondylolisthesis. 

The third type of defect is the result of 
injury or disease, the most frequent 


lesions being fractures and arthritis. 
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DIAGNOSIS AND TREATMENT OF 


ACUTE ABDOMINAL PATHOLOGY’ 


UrsBAN MaAgs, M.D. 


NEW ORLEANS 


gency surgery of the peritoneal cav- 
ity is one of the reproaches of 
modern medicine. The mortality in acute 
appendicitis, for instance; varies from 4 
to 12 per cent. The mortality in intestinal 
obstruction, which is generally believed 
to be between 30 and 40 per cent, actually 
is between 50 and 60 per cent. Such 
figures could be multiplied. It is clear that 
something is radically wrong with the 
modern surgical treatment of intra-abdom- 
inal pathology, and that in this one regard, 
if in no other, we must needs clean our 
medical house. 
In reviewing large series of cases one 
cannot fail to be impressed by the fact 
that the time element is the primary factor 
in the death rate, that delay explains most 
of the fatalities, not only delay in diagnos- 
ing the condition present but also delay 
In instituting treatment when once the 
diagnosis has been made. The character 
of the pathology cannot always be gauged 
by the time which has elapsed since the 
onset of the symptoms, but the prognosis 
is invariably dependent upon it. Such a 
report as Bower’s, from the Samaritan 
Hospital in Philadelphia, in which more 
than 1000 abdominal emergencies are 
analyzed, is worthy of careful scrutiny. 
In 65 cases of ectopic pregnancy there were 
no deaths in those in which operation was 
done within twenty-four hours, but there 
Was a 4.1 per cent mortality in those in 
which operation was done later. In 13 
cases of acute pancreatitis the mortality 
was nil for the early operation, but 6624 
per cent for the delayed operation. In 52 
cases of ruptured duodenal ulcer the mor- 
tality ranged from 4.35 per cent for the 
early operation to 60 per cent for the 


Te formidable death rate in emer- 


delayed operation. In 129 cases of intesti- 
nal obstruction it ranged from 13 per cent 
for the early operation to 63 per cent for 
the delayed operation. In 751 cases of 
acute appendicitis it ranged from 4 per 
cent for the early operation to 15.7 per 
cent for the late operation. Statistics such 
as these, and they could be duplicated, 
I am sure, in any clinic, prove most con- 
clusively that the principal thing which 
can diminish the mortality in emergency 
surgery of the abdomen is the lessening 
of the time between the onset of symptoms 
and the recognition of the condition with 
the subsequent resort to operation. 

It is not my intention to mitigate in 
any way the responsibility of the surgeon 
when I point out the part which the medi- 
cal man must play in the attainment of 
this ideal. Surgeons make woefully many 
mistakes, they temporize and delay when 
action is imperative, they are radical when 
they should be conservative and conserva- 
tive when they should be radical, but it 
cannot be denied that only rarely is the 
management of the case theirs from the 
onset. More times than I care to remember 
I have been called to see a patient in con- 
sultation, only to find him in extremis 
after days of expectant medical treatment; 
and I have operated, not because I had 
any real hope of saving his life, but because 
I realized that what chance he did have in 
a game where all the cards were stacked 
against him lay solely in my belated 
endeavor to do what should have been 
done hours and days before. In such in- 
stances, of course, the original pathology 
is usually lost sight of in the overwhelm- 
ing sequels of peritonitis and toxemia. 

The medical man is not called upon to 
do the work of his surgical confrére, but it 
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is not too much to ask’that he cultivate a 
sound surgical judgment. He must com- 
prehend that certain cases are in their 
very essence surgical and not medical, 
and that in them surgery should be a first 
aid and not a last resort. His chief func- 
tion is to diagnose the condition, not to 
treat the disease, or rather, not to treat 
it until its non-surgical aspect has been 
definitely proved. 

On the other hand, the surgeon is equally 
responsible for the diagnosis. By no means 
should he merely operate on the indications 
set forth by the internist. That, as J. W. 
Williams has said in another connection, 
is purely a carpenter’s job, and there is 
no particular credit attached to being a 
good carpenter. Operative skill is more 
easily acquired than surgical judgment 
and diagnostic acumen, and the man who 
possesses dexterity alone is among the 
number of “brilliant operators,” from 
whom, with Moynihan, we would do well 
to pray to be delivered when our hour has 
come. 

In acute conditions within the abdomen 
there is no time for leisurely tests, no room 
for temporizing measures, no excuse for 
uncertainties and_ hesitations. These 
patients are all of them gravely ill and 
action of some sort seems imperative. Yet 
the wisest and kindest course is, at least 
momentarily, to withhold our hand. Many 
of the disasters in abdominal surgery come 
to pass because pain, the universal symp- 
tom, which is always nature’s protective 
response to injury, Is treated as an entity 
rather than as a symptom, as a pathology 
in itself rather than as a sign of pathology 
within the peritoneal cavity. It should be 
axiomatic with both internists and sur- 
geons, and both groups need the admoni- 
tion equally, never to give morphia, never 
to give any anodyne whatsoever for the 
relief of any intra-abdominal condition 
until it is clearly established what that 
condition is. I make this plea with special 
feeling, for I can recall not one but a dozen 
such cases in which I have been required 
to make a diagnosis, a diagnosis on which 
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literally a life hung, when every physical 
sign had been masked by a smoke-screen 
of morphia. 

Likewise it should be axiomatic to refrain 
from purgation under these circumstances. 
Never should a purgative be given until 
the surgical aspect of the case has been 
disproved beyond a shadow of doubt, 
for it may be the one thing needful to 
convert a localized lesion into a generalized 
one. Moynihan, speaking of appendicitis, 
does not hesitate to say that over many 
years he cannot recall a single case in which 
perforation and gangrene had not been 
preceded by purgation, or, as he puts it, 
in which purgation was not only an 
impressive antecedent but also a definite 
cause. If we cannot do the patient good, at 
least let us stay our hand, let us refrain 
from doing him harm. 

Speed in diagnosis and speed in treat- 
ment are essential in the management of 
intra-abdominal emergencies, but it is an 
excellent plan to make haste slowly. 
Nothing is gained by saving minutes, for 
a wisely considered diagnosis saves hours 
in the end. As Da Costa has well put it: 
“An intuitive diagnosis is a_ rapid 
method of reaching a wrong conclusion,” 
and even in the most gravely ill patient 
there is always time to arrive at a correct 
conclusion, so that treatment can be 
instituted in the light of knowledge rather 
than in the shadow of ignorance. At least, 
if full light cannot be obtained, treatment 
should not be instituted until there has 
been due consideration of the symptoms of 
a given condition, of the physical signs, of 
the history, and of certain laboratory 
tests. 

Pain is the constant and outstanding 
feature in all intra-abdominal pathology. 
It is usually of sudden onset and intense 
character, and most often, no matter 
where it eventually localizes or where the 
true pathology is situated, it originates 
about the umbilicus. It may reach its 
acme gradually or it may appear with 
sudden and agonizing intensity, but what- 
ever its type and course it is an inevitable 


New Series Vo . VI, No. 2 


concomitant of intra-abdominal pathology. 
It must be remembered, however, that pain 
is very largely a reflex matter, that the 
abdominal viscera themselves are insensi- 
tive, even when they have become patho- 
logical, and that a proper comprehension 
of the mechanism by which pain is pro- 
duced in visceral disease, a subject far too 
complex to be entered upon here, is a 
prerequisite to a correct diagnosis. 

Vomiting is a second fairly constant 
symptom, though the single act at the 
onset of the disease means little, and the 
repeated act may signify anything from a 
mere reflex of the sympathetic nervous 
system to complete intestinal obstruction. 
In the latter condition and in late peri- 
tonitis it is not accompanied by nausea 
and is little more than a mechanical regur- 
gitation of the jejunal contents. Fecal 
vomiting is always an evidence of terminal 

pathology and should be regarded as a 
sign of impending death rather than as a 
symptom of disease. 

Shock is a late symptom of such pathol- 
ogy as acute pancreatitis, ruptured gastric 
or duodenal ulcer, or the torsion of an 
organ, but unless hemorrhage is present, 
as in ruptured tubal pregnancy, it is never 
an initial symptom. It is always, however, 
to be regarded as evidence of an abdominal 
disaster, and when it appears in acute 
infectious processes it is usually the sign of 
an overwhelming toxemia. 

It may be categorically stated that where 
there is fever there is infection, and a 
temperature elevation in diseases which 
are not primarily inflammatory, such as 
torsion of an organ or rupture of a hollow 
viscus, is an indication that the process 
has reached the infectious stage. As a 
rule, temperature elevations are not 
marked j in the early stages of any intra- 
abdominal pathology, and I have seen even 
complete gangrene of the appendix with 
no fever at all. A distinctly subnormal 
temperature is a frequent accompaniment 
of marked shock. 

The pulse rate, at least in the early 
Stages, is likewise of little assistance. 
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Moynihan was the first to point out that 
in the rupture of a viscus it may remain 
approximately normal for a considerable 
period of time and in ruptured tubal preg- 
nancy, while it is alarmingly weak and 
rapid almost from the onset, this is due to 
hemorrhage rather than to disease. A 
consistently augmented pulse rate is always 
a sign of progressing pathology and is of 
grave import. 

The localization of rigidity is fairly 
conclusive proof of the involvement of 
the underlying viscus, though absence of 
localized rigidity is not necessarily a 
synonym of absence of local pathology. 
For one thing, the organ involved may be 
displaced, as when the appendix lies in 
contact with the non-demonstrative area 
of the parietes or a ptotic gall-bladder 
occupies the normal position of the appen- 
dix. Cope has pointed out, too, that fatigue 
of the reflex is a physiologic phenomenon 
which inevitably occurs when a state of 
contraction has lasted beyond a certain 
length of time. The investigation of this 
sign should always be supplemented by the 
endeavor to locate what Moynihan calls 
“the area of supreme resistance,” the 
maximum point of tenderness within the 
unyielding protective wall. Pain may vary 
in location but soreness is always referred 
to the region of the offending organ. 

Distention is a late sign and usually 
means that peritonitis is present, with 
involvement of the intestinal tract. Pal- 
pable masses carry their own interpreta- 
tion, though it is well to emphasize again 
that only a constantly present mass permits 
the diagnosis of a definite neoplasm. 
Tumors which vary in size and consistency 
and which tend to disappear and reappear 
are practically always of intestinal origin, 
with their existence dependent upon intes- 
tinal peristalsis. 

For my own part, I agree with Mac- 
kenzie that a carefully elicited and care- 
fully interpreted history is even more 
important than a study of the physical 
signs. Moynihan has wisely pointed out 
that the catastrophes which occur within 
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the abdomen are never in the strictest 
sense acute but on the contrary are 
usually the result of an abrupt transition 
from a quiescent to an acute phase in a 
disorder of long standing, and Deaver 
echoes him when he says that few abdomi- 
nal emergencies are the result of “virgin” 
pathology. Practically every abdominal 
catastrophe of which it is possible to 
conceive has its premonitory symptoms for 
those who run to read. Equally important 
is the history of the present attack. It is 
not enough to know what symptoms are 
present; a knowledge of their relation to 
each other is necessary to complete the 
picture. In this connection, let me warn 
you to permit the patient to tell his own 
story. Question him, if you will, upon 
specific points, but in the main let him 
give you his own reaction to his own 
symptoms. It is not only in a law court 
that the witness, if properly led, will 
answer whatever he thinks the judge 
would wish to hear. 

“Symptoms,” says Mackenzie, “in 
respect of concepts are like the materials 
used in the construction of an edifice. We 
may know that detached they can be used 
to build a house, but their relative values 
and uses are realized only as we find we 
can work them into an edifice. It is when 
the symptoms are logically included in a 
hypothesis that we clearly ascertain their 
origin and relative values.” In making a 
diagnosis, therefore, it is always well to 
remind oneself of the various conditions 
which may occur within the abdomen, all 
of which may be foreshadowed by one or 
more of the symptoms and signs which 
have been elicited, and it is likewise well 
to remind oneself of the various extra- 
abdominal diseases which may give rise 
to intra-abdominal symptoms, particularly 
diaphragmatic pleurisy, pneumonia, and 
the gastric crisis of tabes dorsalis. That 
mistakes can occur is evidenced by such a 
report as that from the Cook County 
Hospital, which shows that in 1000 cases 
of tabes, 97 patients were operated upon 
during the gastric crisis for some supposed 
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acute abdominal pathology. A definite 
mental rehearsal of all possible conditions 
is a mechanical procedure, I grant you, 
but I have seen it clear up obscure diag- 
noses when more scientific reasoning had 
failed to bring light. Naturally, the chances 
are that the pathology is of the more 
ordinary variety, but it must never be 
forgotten that rare conditions must be 
recollected and eliminated, on the premise 
that any pack may hold a joker. 

A consideration of the sex incidence and 
the age incidence can do no harm, though 
naturally this is not a reliable diagnostic 
method. Obviously one would not seek for 
diseases of the female pelvis except in the 
female, but it is not always realized that 
such conditions as acute pancreatitis, 
ruptured duodenal ulcer and renal colic 
are more common in men, while ruptured 
gastric ulcer, biliary colic, torsion of the 
spleen and displacement of the kidney are 
more common in women. Appendicitis 
may occur at any age from infancy to 
senescence, but it is most usual during 
adolescence. Malignancy is the commonest 
cause of obstruction in adults past middle 
age. Intussusception is most usual in very 
young children. Acute pancreatitis and 
acute biliary conditions are rare in youth. 
Ectopic pregnancy is limited to women 
during their functional life. All these are, 
mechanical considerations, but not on that 
account to be entirely ignored. 

It is in a survey of the patient himself 
that modern medicine exhibits its gravest 
lack. We are prone to lean so heavily upon 
the laboratory that we forget to be good 
clinicians. The very decubitus of the 
patient, his restlessness or immobility, 
the manner in which he obeys a request to 
move, the condition of the skin, the facies, 
all have their own story if we but stop to 
read what is written. Nor should the 
respiration ever be ignored. Frequently the 
rate is increased in abdominal conditions 
as a sort of compensation for the rigidity 
of the abdominal wall, but the increase Is 
never so marked as it is in respiratory 
conditions. Cope has pointed out that the 
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normal ratio of pulse to respiration is 4 to 1, 
that this ratio will be materially affected if 
respiratory disease is present, and that a 
ratio of 2 to 1 is definite evidence of 
pneumonia, which condition, by the way, 
may frequently exhibit its first physical 
sign in a characteristic movement of the 
alae nasae. 

It is never well to confine one’s examina- 
tion merely to the suspect area. I think it is 
fairly generally conceded that no emer- 
gency abdominal operation should ever be 
performed on a woman until a vaginal 
examination has been made also, but it is 
often forgotten that a rectal examination 
may likewise be helpful, especially in 
children; many times by this means I have 
been able to identify a pelvic appendix, an 
intussusception or other low obstruction, 
and of course tubal and ovarian pathology. 
As to the abdominal examination, the 
chief essentials are a trained touch and 
unvarying gentleness; a patient who is 
hurt by rough manipulations will instinc- 
tively protect himself by an added rigidity 
of the abdominal wall and much of value 
will thereby be hidden. Percussion and 
auscultation are sometimes helpful in 
spite of the rather general tendency to 
ignore them. 

The clinical aspect of every case is, as I 
have pointed out, the essential aspect. 
Never in intra-abdominal pathology are 
fine-spun diagnoses based on laboratory 
data warranted. Blood chemistry, the 
co, combining power of the blood, examina- 
tions of the spinal fluid except on specific 
indications, these and similar tests are 
excellent in their place but their place is 
not here. Certain examinations, however, 
should not be omitted. Urinalysis should 
be routine, to eliminate certain types of 
renal disease which may give rise to 
intra-abdominal symptoms, and also to 
establish the fact that organic disease 
which would contraindicate certain meth- 
ods of anesthesia does not exist. Likewise a 
complete blood count should be routine, 
though the findings should not be slavishly 
depended on. A roentgen-ray examina- 
tion of the chest is valuable in any case in 
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which an early pneumonia may exist but 
in which the signs are not yet evident on 
percussion. I cannot, however, inveigh too 
strongly against the giving of a barium 
meal in any acute intra-abdominal 
pathology. 

It would not be possible, in a paper of 
this general character, to discuss the 
differential diagnosis of these diverse abdom- 
inal conditions which we have been 
considering, but I would remind you that 
practically every such disease offers at 
least one salient feature upon which to 
base a diagnosis. Thus appendicitis should 
never be diagnosed as such unless it has 
been ushered in with pain. A ruptured 
gastric or duodenal ulcer causes a board- 
like rigidity of the abdominal wall which 
is seen in no other condition. The char- 
acteristic pelvic findings, supplementing 
the equally characteristic history of sup- 
posed pregnancy, sudden abdominal pain 
and collapse, warrant the diagnosis of 
ruptured tubal pregnancy even without 
the aid of the fluctuating leucocytosis 
to which Farrar has called attention. 
Pain in the right hypochondrium, with 
referred pain under the right shoulder- 
blade, supplementing a history of digestive 
disturbances in an obese, middle-aged 
individual, carries its own diagnosis of 
cholecystitis. And some similar characteris- 
tic feature could be pointed out for every 
type of intra-abdominal pathology. 

With possibly two exceptions, upon 
which I shall comment later, it may be 
stated categorically that any abdominal 
pain which lasts for more than six hours in 
a previously well person, if accompanied 
by vomiting, an increasing pulse rate, or 
some one of the other signs and symptoms 
we have mentioned, demands surgical 
intervention, though only very rarely is 
one justified in opening the abdomen for 
pain alone. Whipple’s rule, to eliminate 
non-surgical conditions and then to operate 
at once, if strictly adhered to, may save 


many lives, for faith in medical treatment 


for strictly surgical conditions is a depraved 
and baseless faith which can terminate only 
in disaster. 


174 American Journal of Surgery Maes—Acute Abdominal Pathology 


Unless there is absolutely no doubt as 
to the exact pathology present the incision 
should be centrally placed, and in any case 
it should be sufficiently long to permit a 
full inspection of the abdominal contents. 
Once the lesion is located, the procedure 
should be swift and thorough, though it is 
never well to be overzealous. The experi- 
enced surgeon is content merely to save 
the patient’s life, even though he must 
return later to finish the work. It is the 
tyro who must complete the operation 
even though he loses the patient. It is 
wise to take such steps beforehand as may 
be necessary to forestall shock, to be ready 
for hypodermoclysis, for infusion or for 
transfusion before the urgent need for 
them arises. As for anesthesia, my own 
preference is for a general one unless there 
is some definite contraindication to its 
use. I am willing to grant all the arguments 
which may be urged against it, but in my 
opinion the prolongation of the operation 
which is almost inevitable when spinal or 
local analgesia is employed, as well as the 


equally inevitable trauma to the tissues, 
entails more of a risk for the patient than 
the same procedure swiftly and gently 
done under nitrous oxide or ethylene 


anesthesia, or even, if the others be 
impracticable, under ether. 

Certain conditions which are eventually 
surgical are definitely not surgical in their 
acute stage, the chief of these being chole- 
cystitis and salpingitis. Neither of them is a 
true surgical emergency. Infections of the 
gall bladder tend to localize rather than to 
generalize; operation in the acute stage, 
when the physiologic balance is disturbed, 
is often a hazardous procedure; and 
cholecystostomy, which must usually be 
done, is by no means as satisfactory an 
operation as cholecystectomy, which is 
practically always possible in the chronic 
conditions. As for acute salpingitis, I am 
inclined to share Chipman’s view that to 
open the abdomen for that condition is 
a surgical calamity. Certainly if one has 
fallen into the error, the only conservative 
course is to retreat. The disease tends to 
localize; death during an acute attack is 
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a very unlikely contingency; the death 
rate in the cooled cases is several times 
lower than in the uncooled if surgery must 
eventually be done; and finally, and most 
important, in a very fair percentage of 
cases the first attack is also the last and 
no surgery Is ever necessary. 

There will always be a certain small 
percentage of cases in which, after every 
diagnostic aid has been exhausted, the 
pathology is still obscure and the patient’s 
condition is steadily growing worse. | 
hold no brief for promiscuous surgery, but 
I do believe that in that type of case an 
exploratory operation is a truly conserva- 
tive procedure. If nothing is found, at 
least no great harm has been done and 
active medical treatment can safely be 
proceeded with. My own experience paral- 
lels that of C. H. Mayo; you will remember 
that he says he has never seen a patient die 
as the result of an exploratory incision, 
though he has many times seen patients die 
because it was not made. And the explora- 
tion should be done promptly and not when 
the patient is moribund. However, if the 
measures which we have outlined are 
uniformly employed, if there is a careful 
correlation of subjective symptoms and 
clinical findings, if rational laboratory aid 
is invoked, then the percentage of doubtful 
cases will be so small as to be minimal, and 
our present shocking mortality in acute 
surgery of the abdomen will show a prompt 
and healthy decrease. 
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ACUTE HEMATOGENOUS 


INFECTION OF KIDNEY* 


BROOKLYN 


HE medical literature of the last 

two decades abounds with articles on 

kidney infection. The articles have 
frequently been scholarly and instructive. 
Few have been original and brilliant. Still 
a large majority have failed in their object 
of elucidating the subject of kidney 
infections. 

I do not intend to cloud the issue further 
or add to the confusion by attempting any 
criticism of the several classifications 
already existant, or discussing at length 
the theories regarding the roads pursued 
by the offending organism in reaching the 
kidney and causing the lesion under dis- 
cussion. On this particular issue the reader 
is convinced that the disease is almost 
invariably carried to the cortex of the 
kidney by the blood stream. The mor- 
phology of the pathological organism at 
fault in acute unilateral hematogenous 
infection of the kidney, the pathologist 
has definitely settled. The staphylococcus 
is the most frequent offender; the strepto- 
coccus ranks second as causative factor. 

In this country Dr. George E. Brewer 
of New York in 1908, emphatically called 
our attention to a severe form of acute 
kidney infection. The heading of his 
treatise reads “Acute Unilateral Hemato- 
genous Infection of the Kidney.” This 
title may sound long; it is proven however 
to be concise, accurately descriptive and 
confers at once the proper conception of 
the disease he describes. Clinically and 
experimentally he has unquestionably 
proved the existence of the malady. He 
has experimentally demonstrated that (ex- 
clusive of those occasional infections of 
the kidneys caused by the mechanical 
obstruction to the outflow or egress of 
urine as In stricture, tumor of the bladder, 
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or violent vesicular tenesmus) kidney 
infections are invariably carried there by 
the blood stream. 

When we speak of “acute unilateral 
hematogenous infection of the kidney” 
we imply that condition, or disease of the 
kidney that occurs as a result of the block- 
ing of the minute blood vessels of the cortex 
of the kidney by microbic emboli. Ordi- 
narily, we assume that one of the various 
functions of the glomerulus is to filter the 
bacteria of the blood stream and thus rid 
the individual of the bacteria in the blood. 
Owing to a lowered resistance of the kid- 
ney or some impediment to its function 
or some anatomical anomaly or increased 
functional demand as in pregnancy, the 
glomeruli fail to perform properly their 
duty, and these microbic emboli carried 
to the glomeruli for filtration are deposited 
within the cortex of the kidney. 

The subsequent progress or retrogression 
of the disease will depend on the resistance 
of the individual and the virulence of the 
offending organism. 

a. As a result of the combat we may 
have an immediate conquest of the infec- 
tion with very little destruction of kidney 
substance and recovery after palliative 
conservative measures are instituted. Num- 
erous cases of this class are never diagnosed 
and even when diagnosed cannot be con- 
firmed. Some of these cases may, however, 
suffer a second attack because of their 
added lowered resistance, and may sub- 
sequently come to operation. 

b. There are mild acute cases which 
come to the operating table very early and 
will present few or numerous small areas 
of chocolate colored mottling of the cortical 
surface. These discolored areas are slightly 
raised above the surface of the surrounding 
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apparently healthy tissue. The capsule is 
slightly adherent. This discoloration in 
spots is interpreted as areas of congestion 
where the inflammation has not yet 
reached the stage of abscess formation. 

The writer wishes to emphasize the 
absolute importance of delivering and 
inspecting the cortex of the kidney thor- 
oughly after stripping the capsule. Decap- 
sulation does no harm to the kidney, and 
will at times uncover pathology that can- 
not otherwise be discovered. A kidney 
may not be enlarged, and the consistency 
may feel normal, still isolated areas of 
infection that cannot be palpated may 
present themselves to view. Only after 
thorough inspection may we aquit the 
organ. 

c. The severe form of this ailment will 
present pathology that will impress even 
the most skeptical. Scattered throughout 
the cortex of the kidney (after stripping a 
rather intimately adherent capsule that 
tears during decapsulation) we observe 
numerous miliary abscesses. These pin- 
head areas of suppuration may be univer- 
sally scattered over the anterior or 
posterior surface of the cortex, or limited 
to the cortex of the upper or lower pole, or 
be in evidence here and there, and few in 
number, just under the capsule. Coalesence 
of several of these miliary abscesses may 
give rise to a larger abscess. When a larger 
vessel has been blocked by bacterial 
emboli, we may find a triangular shaped 
septic infarct. 

d. In the severest type of infection 
characterized by Albarran as the ful- 
minating type, we find a kidney which 
feels to the examining hand like mush. 

Unfortunately, these acute kidney infec- 
tions are often not diagnosed until the 
disease has progressed and the suppuration 
has spread beyond its original limitations. 
One of the most frequent sequellae of 
acute unilateral hematogenous infection 
of the kidney is perinephritis, and the 
formation of a perinephritic abscess. Many 
of the so-called subphrenic abscesses are 
caused by protracted cases of this disease. 
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General sepsis with rapid exodus is not 
infrequent. Subsequent involvement of 
the second kidney is rare; yet in cases 
where the disease is neglected for a long 
time, involvement of the other kidney 
may occur. The writer is at present 
treating a case of bilateral perinephritic 
abscesses where the patient was poulticed 
for six weeks after diagnosis of acute 
hematogenous infection of right kidney 
had been made. I am quite certain that the 
left kidney had been infected by microbic 
emboli circulating in the blood obtained 
from the suppurating right kidney. 

The disease is most prevalent in the 
third and fourth decades of life. 

Invariably, if a careful history is 
obtained we will learn that some mild or 
severe infection, general or local, antedates 
the present trouble. Grippe; tonsillitis; 
pharyngitis; a furuncle; a boil; a carbuncle; 
a paranychia, may have been the causative 
factor. 

The severity of the symptoms will 
depend on the virulence of the infection; 
the resistance of the individual affected, 
and the recentness of the onset. The 
symptoms of the general toxemia will 
often mask the local signs and symptoms 
and lead to erroneous diagnosis. The 
affliction may be ushered in with a severe 
chill, nausea and vomiting, fever ranging 
from 102°F. to 106°F., which persists in 
being high and often makes us include 
typhoid fever in our early attempts at 
diagnosis. Rapid pulse, severe prostration, 
pain and tenderness in the abdomen (most 
often the right half) and distention is not 
rare. Thus the picture presented to us Is 
immediately suggestive of an acute surgical 
abdomen. The careful and experienced 
clinician will go further than the anterior 
surface of the body. Pressure at the 
costovertebral angle will elicit imme- 
diately most exquisite tenderness in all 
cases of acute hematogenous infection of 
the kidney when seen early. Permit me to 
emphasize this point in making routine 
abdominal examinations. In early cases 
the marked tenderness over the costa- 
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vertebral angle in the disease under 
discussion is pathognomonic. In the later 
stages of this disease, when the capsule has 
already perforated by extension of the 
suppuration, and the extreme tension Is 
relieved, exquisite tenderness is no longer 
obtainable, just as tenderness over 
McBurney’s point will be diminished, or 
disappear after the distended appendix 
has perforated, or after any boil is opened 
and tension is relieved. The lower pole of 
the kidney may be palpable and tender. 
Once the kidney is under suspicion the 
gamut of kidney investigation must be 
pursued. The routine urine examination, 
as a rule, will reveal nothing in the early 
stages. Ureteral catheterization is of impor- 
tance. Diminished flow from the affected 
side may be noted; diminished functional 
activity may be discovered, and, most 
essential, is the finding of a few red blood 
cells, and a moderate number of pus cells. 
Although the cortex of the kidney is the 
seat of numerous miliary abscesses, the 
routine urine examination may reveal 
nothing abnormal. The reason is obvious. 
We may advance the theory that since 
the function of the affected kidney is 
considerably diminished, the functional 
activity of the other kidney is compara- 
tively increased, and the dilution of the 
decreased amount of urine secreted by the 
affected kidney is so great that the ordi- 
nary tests fail to show the few pus cells or 
red blood cells that are found on cysto- 
scopic examination. Another feasible cause 
is that since we know that only the cortex 
is affected, and since the secreting areas of 
the kidney are not affected, very little 
pathology will be discernible in the urine. 
The cystoscope may be of assistance. 

lt has already been intimated that 
acute hematogenous unilateral infection 
of the kidney is far from rare. Too fre- 
quently, the cases are undiagnosed. On 
the writer’s service at the Jewish Hospital, 
there have been 52 diagnosed cases since 
November, 1913. Of these forty were 
confirmed at the operating table; 12 were 
discharged recovered after conservative 
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palliative treatment and therefore subject 
to erroneous diagnosis. The signs, symp- 
toms and course of the disease however 
were such as to convince those in charge 
of the service that these patients were 
suffering from acute unilateral hematog- 
enous infection of the kidney, and had the 
severity of the symptoms increased they 
would have unhesitatingly proceeded to 
explore the kidney suspected. Two of these 
series of 12 conservatively treated cases 
returned with pronounced symptoms of 
re-infection which required operation; and 
the diagnosis was thus absolutely 
confirmed. 

One might believe it strange that the 
acknowledged expert urologist does not 
see these early infected cases much more 
frequently. The reader might presume to 
offer an explanation that the general 
surgeon who sees a large number of cases 
of ‘“‘acute abdomen” is wont to see acute 
unilateral hematogenous infection of the 
kidney much more frequently than the 
urologist. The reason for this is quite 
apparent. The disease at the onset so often 
simulates acute surgical abdominal catas- 
trophies, especially when the symptoms 
point to the right side, that the case is sent 
to the general surgeon as acute retrocecal 
appendicitis, acute cholecystitis, acute 
pancreatitis, perforating duodenal or 
gastric ulcer, or liver abscess. Thus we see 
that the abdominal surgeon is likely to 
encounter this acute malady more often 
than the urologist. When sent to the 
urologist the disease already shows marked 
urinary symptoms and has progressed 
beyond the acute stage, and the sequellae 
caused by the extensive suppuration is 
evident. If one bears in mind the pathog- 
nomonic sign of costovertebral tenderness, 
the Murphy percussion sign, the urinary 
findings on cystoscopy in addition to a 
carefully elicited history in cases of acute 
unilateral hematogenous infection of the 
kidney, the difficulty of differential diag- 
nosis from the numerous acute surgical 
abdominal conditions will be considerably 
diminished. The object of the quotation of 
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record of the comparatively large number 
of cases of this ailment treated at a single 
hospital of this city was to emphasize the 
frequency of occurrence of these cases, and 
the ability to diagnosticate the condition 
in its incipiency, if we bear in mind that 
acute hematogenous infection of the kidney 
does occur and is often confounded with 
acute intraperitoneal conditions. 


CONCLUSION 


A few words on the treatment of this 
disease. There are mild cases of this condi- 
tion that may be treated palliatively and 
result in apparent recovery. One must, 
however, be on guard to recognize that 
some of these mild cases may recur and 
require surgical treatment. The palliative 
treatment consists of rest in bed, forcing 
fluids, administration of urotropine and 
general constitutional treatment. As a 
rule however, the great majority of these 
cases are not amenable to medical treat- 
ment and ultimately require surgical 
interference. 

The surgical treatment of kidney infec- 
tion presents a much more difficult problem 
at the operating table than infections of 
the gall bladder or appendix. The surgical 
procedure indicated will largely depend on 
the extent of suppuration, and the location 
of the lesions. The presence of a second 
kidney, its functional ability and freedom 
from disease must unquestionably be 
established before operation. 

The surgeon has the choice of nephrec- 
tomy, partial nephrectomy, decapsulation, 
incision and drainage and nephrotomy in 
effecting a cure. We can formulate no 
absolute rules as to which choice shall 
prevail. The operation must depend on: 
a. the pathology found on exposure of the 
kidney. b. The condition of the second 
kidney. c. The general status of the 
patient. 

If the patient is critically ill with severe 
toxemia and high temperature and if, on 
exposure of the kidney, we see extensive 
destruction of the organ, nephrectomy is 
indicated when the presence of a second 
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kidney has been established. In these cases 
procrastination spells failure. 

In the so-called fulminating types of 
acute unilateral hematogenous infection 
of the kidney prompt nephrectomy is 
invariably our only hope of salvation. 

The writer is unalterably opposed to 
nephrotomy as a curative procedure in 
this type of disease. My experience coin- 
cides with that of Dr. Brewer. The results 
of this operation have too often proved 
fatal to warrant its further continuance. 
The splitting of the kidney in all prob- 
ability carries the highly infective pus 
from the diseased cortex to the unaffected 
medulla. 

In the majority of my acute cases I have 
found that where there are few, or numer- 
ous small cortical or subcapsular abscesses, 
as is most often the case in acute unilateral 
hematogenous infection of the kidney, 
decapsulation is the operation of choice. 
The results have been excellent. In my 
series of 22 cases of acute unilateral 
hematogenous infection of the kidney 
where decapsulation was performed, 21 
made complete uneventful recoveries. The 
convalescence was mild and of short dura- 
tion as a rule. The one fatality of this 
series was complicated by lobar pneumonia. 

When the condition of the second kidney 
is at all dubious we can readily see why 
the operation is of extreme advantage. The 
rationale of decapsulation is quite obvious. 
We have an enlarged, tender and painful 
organ studded with numerous foci of pus 
and enclosed in a tight-fitting fibrous 
capsule. Pus under tension in any part of 
the body is painful and dangerous, and 
doubly so in an organ so well encased in an 
unyielding capsule as the kidney. Release 
from its encasement and proper drainage 
will often suffice to cure this type of kid- 
ney infection. Rarely is secondary nephrec- 
tomy necessary after decapsulation. 

When suppuration has extended through 
the capsule of the kidney into the fatty 
tissues, we have a perinephritis, or peri- 
nephritic abscess. Here we might say that 
nature has performed a partial decapsula- 
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tion to relieve tension by causing a rup- 
ture of the capsule. The establishment of 
proper drainage will often affect a cure. 

Permit me in closing to stress again the 
importance of early diagnosis and prompt 
institution of the proper treatment in 
acute hematogeneous infections of the kid- 
ney. For the physician to apply poultices 
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over an infected kidney whose cortex is 
studded with miliary abscesses and wait 
for the formation of a perinephritic abscess 
as the proper time for establishing drainage 
is about as logical as to delay operation in 
cases of acute osteomyelitis until the pus 
has perforated and formed a superficial 
fluctuating mass under the skin. 


work, I have been particularly 

interested in the technique of chole- 
cystectomy. Any unnecessary delay in the 
operation is harmful to the patient and it 
seems expedient to analyze methods and 
means to shorten the operation without 
curtailing the essentials of good technique. 
The ordinary procedure of cholecystectomy 
may be divided into three parts: First, 
freeing of the gall bladder from its liver 
attachments; second, tying of the cystic 
artery and the cystic duct; third, the 
attention directed toward the stump of 
the cystic duct and repair of the gall- 
bladder bed. In addition thereto, one must 
take into consideration the careful exam- 
ination and exploration of the gall-bladder 
tracts, particularly the ductus choledochus 
and papillae of Vater. Every care must be 
exercised in this connection because of the 
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not infrequent postoperative colics encoun-/ 


tered due to concretions, strictures of the 
ductus choledochus and spastic contracture 
to the sphincter of Oddi. Whether or not 
the duct should be sounded during the 
operation is debatable. While on the one 
hand the possibility of strictures arise if 
the ductus choledochus is opened and 
drained, others insist on such exploration 
with every suspicion of stones. One can, of 
course, draw certain conclusions from the 
condition of the gall bladder itself. If one 
finds, for example, one or several large 
concretions, and if the patient has never 
had icterus, the possibility of concretions 
in the ductus choledochus is rare. If the 
ductus choledochus is normal in size and 
circumference and if one can squeeze 
bile into the duodenum (after removing 
the stone), I believe one need not open 
the ductus choledochus. Careful examina- 
tion is, however, necessary because with 
ordinary palpation the stone is by no means 
always determined. It is this manipulation 
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necessary for careful examination which is 
made easier by the method I shall describe. 

Operations on the bile tracts with 
manipulation of the liver and the asso- 
ciated vascular and respiratory disturb- 
ances make considerable demands on the 
patient, particularly when resistance has 
been reduced by a chronic process; such 
conditions naturally demand rapid opera- 
tive technique. In consideration of these 
requirements, I believe that various stages 
of the operative technique can be simplified 
without impairing the safety of the pro- 
cedure. As a prerequisite, however, it is 
assumed that one is dealing with the 
cholecystitis which has not yet produced 
marked autonomical alterations of the 
gall bladder or the adjacent viscera. 

After the preliminary orientation of the 
operative field following the incision (with- 
out direct manipulation of the field), 
decision is reached whether the gall 
bladder is to be extirpated, and if so, 
whether it can be freed from the back; or 
whether a dissection of the gall-bladder 
tracts is to be made (which may not be 
necessary in the case of an ‘““Otomy’”’). 

In order to free the gall bladder from 
the liver bed the thumb and the index 
finger of the left hand grasp the neck of the 
gall bladder just where it leaves the liver 
bed and, surrounded by thin tissue and fat 
of the ligamentum hepatoduodenale, enters 
into the ductus cysticus. In the drawing 
this point is indicated with an arrow. The 
neck of the gall bladder is pulled over 
laterally in the direction of the arrow, the 
peritoneum is stretched and can be easily 
penetrated with the index finger. The 
finger now being subserous and behind 
the gall bladder (in other words, between 
the liver bed and gall bladder), it 1s 
usually easy to separate the gall bladder 
by section backward. 

In some inflammatory conditions the 
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serosa covering the lateral wall of the 
gall bladder must occasionally be split 
by instrument. On the medial side one 
can usually dissect bluntly up to the 
fundus. Thus the freeing of the gall bladder 
is done very rapidly, and one does well to 
proceed immediately to the tying off and 
removal (the second phase) of the gall 
bladder. 

The gall bladder, attached now only by 
the ductus cysticus and arteria cystica, the 
tennis forceps is: now clamped over them. 
This instrument is so constructed that 
even the enlarged gall bladder goes through 
one of the blades and the forceps can then 
be clamped over the neck of the gall 
bladder when it is held somewhat in 
tension. The ductus cysticus and the 
arteria cystica now being clamped, the gall 
bladder itself is free between the branches 
of the tennis clamp. Now a curved forceps 
is used to clamp off the gall bladder and 
the stump is severed between the two 
forceps. 

The duct and the artery can be ligated 
together if no sounding of the duct is 
contemplated. The ligature ties very easily 
about the curved pole of the tennis 
forceps. If, however, further exploration 
is considered necessary, the broad sweep 
of the forceps aids materially in visualiza- 
tion. Duct and artery can readily be 
separated and examined individually. Of 
course, if the ductus choledochus is to be 
opened, the ductus cysticus is first tied off. 

Preparation of bed and stump follow. 
In 1924 Korte wrote: “There are alto- 
gether too many artifices in the technique 
of handling the cystic duct. Ligature with 
the catgut, covering with adjacent perito- 
neum or ligamentum teres is sufficient. 
The same holds true for the liver bed.” 

As a matter of fact one can get along 
with very little. When the liver is permitted 
to drop back into its normal position, the 
cystic duct falls into the bed of surrounding 
connective tissue and fatty membranes 
which completely enclose it and make 
peritonealization superfluous. We some- 
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times forget that the portal picture to 
which we are accustomed when we turn 
up the liver for surgery is far from the 
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normal. I consider it most likely that with 
complicated surgical repair, with many 
catgut sutures etc., definite distortion of 
the tracts may ensue that may later give 
rise to symptoms. I content myself with 
one or two stitches at the most, approx- 
imating the split layers of the ligamentum 
hepatoduodenale; even these may at times 
be omitted. 

In repairing the bed of the gall bladder, 
it is not always possible to bring together 
the two layers of the serosa and then it is 
actually sufficient to leave the bed as it is, 
after the bleeding has been stopped. 
Hemostasis is here materially aided by the 
use of the catgut tampon which I have 
described in another article.! A thin rubber 
drain approximately corresponding to a 
catheter from 22-24 Char is placed into 
the bed of the gall bladder and reaches 
to the region of the cystic stump. This 
I leave in for three or four days until no 
further secretion is forthcoming. 


1 Kiimmell, Hermann. Resorbable Tampon. Am. J. 
Surc. In Press. 
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FENESTRATED T TUBE’ 
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N this paper I shall not go into the 
indications for the employment of an 
enterostomy. 

Assuming that you have an adynamic 
ileus, and that you wish to do a jejunos- 
tomy, success in this form of treatment 
depends upon the carrying out of a 
technique which is simple, quick and safe, 
to be followed by a postoperative tech- 
nique concerned in the thorough evacua- 
tion of the septic contents of the intestine. 
The use of the fenestrated T tube with the 
technique I shall describe will meet the 
above desiderata. 

For about ten years I have been employ- 
ing a T tube as an enterostomy tube. 
modified from the T tube in common 
surgical use as a common bile duct drain- 
age-tube. I was led to adopt this tube 
through having an emergency enterostomy 
to do, and finding that my only imme- 
diately available tube was one of these T 
tubes. 

The t tubes come in four sizes: small, 
medium, large and extra large, correspond- 
ing to French catheter sizes 20, 26, 30 and 
32. I have used for enterostomy the 
medium and large sizes. The rubber must 
be firm, medium heavy, not too flexible 
but still more or less pliable. This necessity 
will become apparent in the description 
of the technique where, by traction on the 
stem of the tube the intestine is pulled 
snugly up against the parietal peritoneum 
and the outer bowel wall is held in this close 
approximation. The head of the tube is 
about 314 inches long and the stem 
is about 10 to 12 in. long. The tube is 
modified by fenestra (generally three), one 
larger, over the site of the junction of the 
head with the stem, one smaller, on either 
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side of this; so that the head of the r 
tube within the intestine has five openings: 
two at the ends and three on the upper 
surface. 

A vertical incision is made to the left of 
the umbilicus (or elsewhere if desired), 
through the outer portion (not border) of 
the rectus. The depth of the muscle on 
either side of an enterostomy later facili- 
tates early closure of the fistula. When the 
fascial plane overlying the peritoneum is 
reached, make this part of the incision as 
short as possible, to the delivery of a loop 
of intestine far enough out of the abdominal 
cavity to make the enterostomy. A sizable 
loop of jejunum of ileum may be delivered 
through a fascial incision not much over an 
inch in length. Bowel clamps with rubber 
tube covering, or the fingers of an assistant, 
are applied about 5 inches apart, after 
stripping this segment empty. 

There is no need even to know which is 
the proximal and which the distal end of 
the loop delivered, because the tube is 
identical in either of its longitudinal 
extensions within the bowel. After the 
small fascial incision is made the first 
(distended) loop seen is hooked up into 
the incision. A small incision is made 
transversely through the coats of the 
intestine. One end of the head of the tube is 
passed in one direction into the bowel 
nearly to the junction, but not quite; 
the other end is passed into the bowel in 
the opposite direction. While this is being 
done, either margin of the bowel incision 
is in the grasp of a locked tissue forceps 
and the tube is fully introduced. A purse- 
string suture of No. 2 catgut is passed 
around the incision in the bowel and drawn 
very snugly about the tube and tied. No 
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other suture connected with the tube or 
the enterostomy (proper) is applied to the 
peritoneum, Intestine or fascia. 

The bowel being insinuated back into 
the abdomen, one or two sutures are put 
on either side in the fascia. Perhaps the 
greatest advantage of this rT tube now 
comes into play. The intestine at the site 
of the enterostomy, owing to the secure 
hold of the tube in the bowel, can be very 
closely approximated to the parietal peri- 
toneum, by rather forceful traction on the 
stem. It will in no sense injure the bowel 
by pressure necrosis, on account of the 
flexibility of both ends of the tube in 
the bowel. The pull comes at the site of the 
enterostomy. When the intestine is pulled 
snugly up into place by traction on the 
stem, a heavy silkworm gut suture, with a 
deep bite of the needle, on one side, fastens 
the tube to the skin and holds the intestine 
snugly up in place. There can be no possible 
leakage around the tube in the abdomen, 
at the enterostomy site; for within twenty- 
four hours the abdomen will be shut off 
from adhesions. The silkworm gut in the 
skin makes it “fool proof” because nothing 
but willful and excessive traction could 
pull the tube away from the skin and out 
of the intestine. This makes a sure guard 
against accidents. To be doubly certain, 
another silkworm gut suture may be put 
through the skin and tube on the other 
side of the incision. 

Next one should suture the incision, 
muscles and skin, in any manner, and by 
means of a glass connecting tube connect 
the end of the stem of the tube with a 
section of rubber tubing. Douche-can 
tubing is generally used. A pint bottle is 
hung ‘low 40 the side (either side) of the 
bed and the end of the tube inserted into 
this bottle. After the tube starts draining 
well, this acts as a syphon and supple- 
ments peristalsis and intra-abdominal pres- 
sure. The small bottle has many 
advantages. It can be inspected at all 
times and emptied frequently and changes 
in the quantity and quality of the discharge 
readily noted. There will generally be no 
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leakage around the tube for three or four 
days until the function of the bowel has 
returned either of its own volition or by 
help from low enemas. The tube need not 
be removed as soon as leakage starts and 
may be left in a week or even longer, but 
it is a better plan to remove it after there 
is considerable leakage around the tube. 
There is no trouble whatever in removing 
the tube. It may come a little hard but 
there is no harm in using any force neces- 
sary to bring about its removal. At the 
time of the withdrawal of the tube the 
enterostomy (stema) is patulous, easily 
dilatable, and firmly adherent around the 
margin, hence strong traction on the stem 
causes the head to fold at the large 
fenestrum and the tube comes readily 
away after the silkworm gut suture Is 
severed. 

It is of the utmost importance to evacu- 
ate the septic contents of the intestine as 
soon as possible. This can be readily 
accomplished by lavage in this manner: 
Disconnect the stem of the tube from the 
rubber tubing, and raise it to a vertical 
position. Insert the end of a funnel into the 
open end of the stem, pour in normal saline 
or sodium bicarbonate solution, and fill 
the intestine to capacity or tolerance. Then 
depress the end of the stem as low as 
possible and syphon the fluid off. For one 
course of lavage repeat two or three times. 
Repeat the lavage at hourly intervals if 
necessary. If the tube is draining profusely 
lavage can be dispensed with, unless 
the enterostomy is a preliminary operation; 
in which case it is imperative to empty the 
bowel by frequent courses of lavage. 

Early closure of the fistula and preven- 
tion of the dermatosis resulting from 
drainage onto the skin could be most 
easily brought about by following the plan 
of Dr. C. H. Mayo, which consists of 
making a_ perforation through the 
omentum, and bringing the stem of the 
enterostomy tube through this perforation. 
The drainage stops almost immediately 
after withdrawal of the tube. If the 
omentum were readily available through 
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the small fascial incision, and there were 
no need to explore, handle the intestines 
and consume time, this would be the 
greatest advantage, providing that, at the 
time of withdrawal of the tube obstructive 
symptoms were entirely lacking and the 
patient in a fair way toward recovery. In 
the ordinary case one will see only in the 
site of the small fascial incision a distended 
loop of the bowel, and it would seem, on 
the whole, the better plan partly to deliver 
it and complete the enterostomy. 

The introduction through the enteros- 
tomy tube of normal saline or bicarbonate 
solution greatly facilitates syphonage. If 
the tube stops draining, fill the intestine 
with fluid. The tube offers great advan- 
tages in doing this. A large (one-piece, 
ball and nozzle) soft rubber syringe, known 
as an “ear and ulcer” syringe, whose 
nozzle fits closely into the open end of the 
stem of the tube, when filled with fluid, 
can be used to dislodge anything plugging 
up the tube. 

The advantages gained in the use of 
this fenestrated T tube are several: Where 
a mushroom catheter or glass test-tube 
is employed, irrigation and lavage are 
interfered with and syphonage stopped by 
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the opposite wall of the lumen of the 
bowel “‘sucking into” the mouth of the 
apparatus; whereas the multiple openings 
in the head of the tube make this physically 
impossible and the continuity of the tube 
into long tubing makes a true syphon of it. 

A leading surgeon informs me that the 
intestines and peritoneal cavity are less 
disturbed or traumatized by the method 
described in this paper than by any 
other method he knows of, because of the 
‘“‘marsupialization”” immediately pro- 
duced by this technique with the fenes- 
trated T tube. Less harm potentially occurs 
following Its use. 

The tube stays “right in the place it is 
put.” If the rubber were too soft the free 
ends would curl or bend up into the lumen 
of the bowel. If the tube were too rigid the 
free ends of the head of the rT tube in the 
bowel would exert undue pressure by 
strong traction on the stem, whereas there , 
is enough pliability of the rubber of this 
tube to avoid that. The strong pressure 
comes only at the site of the stoma which 
is either advantageous or negligible. The 
simplicity, relative safety and speedy 
accomplishment of this technique are 
potent advantages in the use of this tube. 
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ORIGIN AND DEVELOPMENT OF METHODS 
OF TREATMENT 


HE status of congenital dislocation 
‘Ya the hip in medical practice about 

1895 is reflected in the late Virgil 
P. Gibney’s contribution to Denis’s Sys- 
tem of Surgery:! 


“This is a deformity for which very little 
has been done in the way of mechanical 
appliances. It is true that there are a few cases 
on record wherein long persistence in the use 
of traction and reposition of the limb has 
resulted in what seems to be a permanent 
reduction of the deformity. The very nature of 
it would seem to be an insuperable obstacle 
to a cure by mechanical devices.” 


At about the time the above was written, 
two methods of treatment were proposed, 
which, with or without modifications 
and amplifications, from the basis of 
present-day treatment. 

The first of these, the open method of 
Hoffa, consisted in the exposure of the 
joint, reaming out an acetabulum and 
reducing the head of the femur into it. 
Considerable grief was associated with 
the earlier experience of this method due, 
in part, to the general state of the operative 
surgery of that time. It had its proper 
application then as now, to the palliation 
of what might be termed “over age” 
cases, that is, those in which much incon- 
gruity of joint elements had taken place, 
due to long standing dislocation. It is 
still, despite the greatly lessened hazards of 
shock, infection, and permanent joint 
stiffness, the basis of operative procedures 
for these cases. 

One important exception to the above 
as It concerns the open method of treat- 


ment must be noted. It has recently been 
advocated that open operation be done in 


all cases. The most prominent exponent of 


this policy and practice is Galloway.’ 
This view has not to the present time 
found wide acceptance. 

The second basic method of treatment 
to be proposed was the closed or bloodless 
method of Lorenz. Here was pointed out 
not only the possibility of closed reduction 
of the dislocation, a matter which had 
here and there® been accomplished before, 
particularly by Paci, but what was much 
more important, a method of maintaining 
the reduction. The method met with 
enthusiastic and widespread acceptance. 

The Lorenz method of treatment was the 
first which took into account the natural 
adaptability of structure to function. 
Since this adaptability is greatest in 
infancy, and since the incongruity of the 
joint elements is less the more recent the 
dislocation, it is not surprising that the 
accumulated experience has shown that 
the most complete results and the highest 
percentage of successes have followed 
treatment at an early age. 

A prodigious wealth of literature on 
congenital dislocation of the hip has 
accumulated in the last thirty years. If it 
be borne in mind that an immediate 
result requires a time period of from six 
to twelve months to evaluate, and that 
evaluation of an ultimate result requires a 
longer period, it is not difficult to appre- 
ciate that a great deal of the early col- 
lateral literature and much of the later 
literature must be carefully interpreted in 
order that it may have a constructive 
bearing. 


* From The Hospital for Ruptured and Crippled. Read before Section of Orthopedic Surgery, 
New York Academy of Medicine, October 19, 1928. 
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THE ROLE OF THE ASSOCIATED ANTERIOR 
DISTORTION OF THE UPPER END 
OF THE FEMUR 


The observation that the femur is 
structurally altered in the sense that its 
head and neck are directed more or less 
forward instead of in the frontal plane 
has been frequently made, and is a com- 
mon finding at open operations for con- 
genital dislocation. Its invariable presence 
is indicated in the roentgen rays of 
congenitally dislocated hips. If an exposure 
be made in the usual manner with the 
patella directed forward, the head and 
neck of the femur will appear greatly 
shortened, almost superimposed upon the 
upper end of the shaft. If a second exposure 
be made with the extremity rotated 
inwardly, an adequate neck and head will 
be displayed. 

The mechanism of the production of this 
anterior distortion would seem to be as 
follows: 

Congenital dislocation of the hip is a 
gradual process. The primary displacement 
is anterolateral, accomplished usually 
under the stress of weight-bearing and 
hence usually not recognizable until ambu- 
lation begins. 

The secondary displacement is frankly 
lateral, when the head of the femur may 
be felt beneath the anterior superior 
spine. Upon flexion of the thigh the head 
may be felt posteriorly. 

The complete dislocation of the head 
upon the dorsum of the ilium is the 
terminal stage. Here the head is no longer 
palpable anteriorly. 

The time relations of these displacements 
are exceedingly variable except that it may 
be noted that the dislocation rarely 
progresses to the terminal stage before the 
completion of the third year. 

The infantile femur presents a rather 
moderate normal forward inclination of 
the neck and head. In the presence of dis- 
location this normal forward inclination 
becomes accentuated under the stress of 
function by contact of the head of the 
femur with the side of the ilium. 
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If the dislocation be treated without 
regard to the anterior distortion the head 
tends to slip forward and laterally, thus 
reproducing one of the earlier phases of 
the dislocation. 

The adaptive structural changes which 
take place in the joint after reduction of 
the dislocation are the foundation upon 
which treatment is based. Acquired struc- 
tural changes should be remedied to the 
last degree possible by artificial means in 
order that the adaptive processes of 
nature may be exercised most favorably. 
The more or less deficient acetabulum is 
substantially not amenable to artificial 
reconstruction in the age group of cases 
here under discussion. The structural 
deformity of the femur descirbed above, 
in which its upper end has undergone an 
anterior twist, imposes an entirely gra- 
tuitous burden upon the development 
of the reduced hip. This structural deform- 
ity of the femur may be corrected by the 
following simple and harmless method: 


STANDARDIZATION OF CLOSED METHOD OF 

TREATMENT OF DISLOCATION. AUTHOR’S PRO- 

CEDURE FOR CORRECTION OF ANTERIOR 
DISTORTION BY CLOSED METHOD 


The historical precedents for the correc- 
tion of anterior distortion have been cov- 


ered in the writer’s earlier paper.‘ The 
present method is a modification and an 
adaptation of several earlier methods. It 
has the advantage of ease and reasonable 
accuracy. of performance, and of being 
fitted into a definite scheme of treatment 
of the dislocation as a whole. 

The closed method of treatment has its 
application up to the age of three years. 
The longer the hip is allowed to remain 
dislocated, the greater are the secondary 
changes. Cases reporting for primary treat- 
ment after that age should be put down as 
instances of professional or parental neglect, 
since in general only a partial result can be 
attained by any method of treatment. 

The reduction of the dislocation in this 
age group is accomplished manually with 
a minimum trauma. If the child is pre- 
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sented for treatment before sphincteric below the knee. This attitude is main- 
control is established, reduction is post- tained for two weeks. 
poned until this has been attained. At the second sitting, two weeks later, 


Fic. 2. Pre-operative roentgenogram. C. G., Aged two. 
Fic. 1. Specimen femora illustrating anterior distor- Congenital dislocation of the right hip, with marked 
tion. (From Lange’s “Lehrbuch der Orthopidie.”’) anterior distortion of the femur. 


At the first sitting the dislocation is the anterior distortion is evaluated by a 
reduced and fixed in a plaster of Paris study of the roentgenograms made before 


Fic. 4. Second sitting. The hip has been fully rotated 
inward, and the hip joint elements are in an approxi- 
mately physiological attitude. 


Fic. 3. Roentgenogram after reduction, showing the 
first attitude. reduction, but particularly by the evalua- 
tion of what may be gained by palpation of 
spica in the original go-go° attitude of the hip-joint structures. The abduction is 
Lorenz, except that the dressing is carried carefully reduced to about 25° or 30° 
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and the patella is brought into the sagittal 
plane. If the head remains deeply placed 
in the tissues of the groin, and in its proper 


Fic. 5. Third sitting. The femur has been fractured 
manually in the supracondylar region. Roentgeno- 
gram indicates the jagged character of the fracture 
produced by this means. 


relation beneath the femoral artery, it 
may be assumed that no abnormal anterior 
distortion is present. The limb is then 
fixed in this attitude, which attitude is 
maintained until the end of the period of 
fixation treatment, and no third sitting is 
required. If, on the contrary, it be found 
that in this attitude the head of the femur 
becomes prominent in the groin, and if 
upon even slight outward rotation of the 
extremity it becomes displaced slightly 
laterally to the line of the femoral artery, 
it may be assumed that a degree of anter- 
ior distortion exists which is inimical to 
the ultimate security of the joint. In 
those cases in which such a state of affairs 
is found to be present, the extremity is 
rotated inwardly to a degree sufficient to 
place the head deeply into the groin and in 
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its proper relation to the line of the femora! 
artery. The amount of energy expended in 
this manipulation need not be small, since 


Fic. 6. Roentgenogram one year after the removal of 
fixation dressings. Period of fixation in this case, six 
months. 


there is at this time no danger of disloca- 
tion over the posterior rim of the acetabu- 
lum. A plaster of Paris spica is applied in 
the corrected attitude, an attitude in 
which the hip-joint elements are in approxi- 
mately physiological relations, or at least 
one from which such relations may be 
attained without further basic alteration. 
This fixation dressing is designed to remain 
in place for three months. 

Third sitting. This is required only in 
those cases in which as above outlined, it 
has been found necessary to impose inward 
rotation upon the extremity. The imposi- 
tion of the necessary degree of inward 
rotation demands that a correction of this 
secondary distortion be made, since upon 
release from fixation dressings the head ol 
the femur would be levered forward as 
soon as an attitude consistent with pro- 
gression was assumed. 

At this sitting, upon removal of the 


4 
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plaster, the extremity lies as it were upon 
its inner side, with the knee flexed. The 
knee is grasped with one hand and the 
shaft of the femur adjacent to it with 
the other, and a fracture is produced in 
the supracondylar region by manual force. 
This fracture invariably occurs in the 
segment above the epiphyseal line, a fact 
originally pointed out by Brandes.*® The 
fracture is completed and then one hand 
grasps the head and neck of the femur, the 
other the flexed knee joint. Outward rota- 
tion of the lower fragment is made, the 
upper hand maintaining the original rela- 
tion of the head and neck at the hip joint. 
The lower fragment is rotated outwardly 
until the patella lies outside the sagittal 
plane. A plaster of Paris spica is applied in 
the corrected attitude, in about 20° of 
abduction and slight flexion at the hip 
and knee joints. 

This plaster is designed to remain on for 
two months, thus giving, in the ideal 
case, a period of fixation of somewhat less 
than six months. During the last month of 
fixation treatment, the patient is to stand 
and make attempts at ambulation in so 
far as that may be possible. 


RESULTS 


The present paper is not designed as a 
study of end-results, but rather as a rela- 
tion of experience. In this age group up to 
three years 46 dislocated hip joints have 
presented during the last three years on 
the First Surgical Division of this hospital. 
Of these 15 are still in fixation dressings. 
The correction of anterior distortion was 
done 24 times. One patient (two hips) 
died of intercurrent disease (tuberculous 
meningitis) while in fixation dressings. One 
hip was irreducible and required open 
operation with subsequent correction of 
anterior distortion. One hip redislocated 
anteriorly after the correction of anterior 
distortion, and is now in fixation dressings. 
To counterbalance this one hip which had 
redislocated following the “‘classical’’ (Lor- 
enz) treatment is in place on year after 
reposition and correction of rotation. Of 
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31 hips released from fixation dressings 2 
of which (one case) died of intercurrent 
disease, 28 may be considered to be satis- 
factory results, in periods of observation 
up to two years. Minor deviations from the 
anatomically normal hip must be evalu- 
ated at a much later time. 
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DISCUSSION 


Dr. Russect A. Hisss. Dr. Hibbs said he 
was very much interested in Doctor Krida’s 
paper as he thought he had called attention 
to one of the great difficulties in securing 
good results in congenital dislocation, namely 
torsion of the femur. He felt that if correcting 
the distortion is as successful as it appears to 
be in Doctor Krida’s hands it is simplified a 
great deal. The method Dr. Hibbs has used has 
been open operation, osteotomy of the femur 
at the junction of the lower and middle third. 
The object is to correct the deformity and if 
Doctor Krida can do that accurately with 
this method, as he appears to, it seems simplier 
than to do an open operation. Doctor Hibbs 
was impressed with the amount of force it 
seemingly takes in the movie film to fracture a 
child’s femur and secondly the danger of that 
force in its effect on the reduced hip, but he 
said the proof of all that is, of course, Doctor 
Krida’s experience; and we all must realize 
we are a long way from the solution of the 
problem of congenital dislocation. There has 
been in the past a great deal more enthusiasm 
for closed reduction, but this enthusiasm has 
been much diminished by study made of end- 
results as these results have been very dis- 
appointing. Cases which have for a short period 
of time after reduction seemed very good 
have in adult life shown that there had been a 
degree of traumatism done of which there was 
no realization at the time of operation. Doctor 
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Hibbs recently had an interesting case at the 
hospital where someone attempted to reduce 
the hip of a child of three years by very gentle 
manipulation; the hip was opened immediately 
afterwards and the joimt found filled with 
blood, showing the amount of traumatism 
that was done to the child’s hip. As to open 
and closed operation in all cases, he thought 
that a debatable question. He has for a long 
time been very enthusiastically devoted to the 
closed method, but is now inclined to feel that 
a great many more hips should be subjected 
to open operation than have been in the past. 
In cases which cannot be reduced, and there are 
a certain number, the good operator will do less 
traumatism in the hip by open than by the 
closed method. Doctor Hibbs is at present 
doing more open operations but is not in a 
position yet to make a comparison with the 
closed method; he is going to study both 
methods over a longer period of time and when 
that study is completed will report all the cases 
he has done and, so far as he can, estimate 
their results. 

Dr. SamuEL W. BoorstEIN had had the 
pleasure of seeing Dr. Krida doing these 
operations and thought the little amount of 
force required was surprising. He felt it is 
probably easy to break these bones after they 
have been in plaster for so long a time as the 
bones are then atrophied. 

Dr. Boorstein was always interested to find 
out why some of these hips slipped out, espe- 
cially at the change of the first plaster. Ordinari- 
ly fractures are reduced under the fluoroscope in 
the x-ray room. The same method can be used 
in hip dislocation that is, they are reduced in 
the x-ray room on the x-ray table. He was 
afraid to use the fluoroscope during the reduc- 
tion because he didn’t want to take a chance 
with his hands. Doctor Boorstein reduces the 
hips and takes a roentgenogram while the 
child is under ether and held by an assistant. 
In eight minutes the roentgenogram is devel- 
oped and read. If found satisfactory, plaster 
spica is applied and another roentgenogram 
taken. He also found that in many of these 
cases while trying to change the first position 
the hips slipped out easily. He thinks it best 
to determine what position is desired, hold the 
hip in that position, take roentgenograms in 
two or three positions, read the plate wet, find 
the position which is safe, put it in that posi- 
tion and have another roentgenogram taken 
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for permanent record. When Dr. Boorstein 
saw Dr. Krida’s method, he thought that if 
that would be done in the x-ray room it would 
be safer to see whether the hip didn’t slip out 
while manipulating the knee. He felt Dr. 
Krida was perhaps more certain of his hands 
than he was because he could not be certain 
the hip would not slip out. Dr. Boorstein also 
thinks a roentgenogram should be taken 
before putting on the plaster to determine 
definitely the position of the head and the 
position of the lower fragments of the femur. 

He found many times that when the reduced 
hip is put in plaster and seems to be very firm, 
a few weeks later the plaster is loose. This may 
cause slipping out of the hip. He thought this 
could be avoided by use of the method used in 
scoliosis where we usually put in felt pads over 
the convex part to push it forward. He suggests 
using a pad 4 X 4 and 1” thick, on the buttock 
over the dislocated hip; two weeks later when 
this has loosened put another pad on and the 
hip will not be pushed back; on the contrary it 
helps to push the head forward. Dr. Boorstein 
thinks some men keep the plaster on too long. 
He knew men in Montreal who kept them on 
for six weeks altogether and allowed them to 
run freely. This is perhaps too short a time. 
He himself changes the first plaster after eight 
weeks. 

Dr. Royat WHITMAN said it has been 
demonstrated by several investigators that the 
anterior inclination of the neck of the femur is 
greater in the fetus than at birth, and greater 
at birth than in adult life. 

It may be assumed therefore that in con- 
genital dislocation, the corrective process 
being checked, it is as a rule greater than in a 
normal subject. It has been asserted that 
anterior torsion has little influence on the 
result because it is corrected in part by the 
tension on the neck of the primary Lorenz 
position. This may be true of a certain propor- 
tion of the cases, but on the other hand there is 
little doubt but that the distortion is the ‘most 
important factor in the failure of manipulative 
reduction. In past years the results of operative 
correction of the anterior torsion by osteotomy 
or osteoclasis, usually in older subjects, as a 
supplement to open or manipulative reduction, 
have been, generally speaking, unsatisfactory. 
Correction of the deformity by manual osteo- 
clasis as a part of manipulative reduction has 
been carried out by several surgeons, notably 
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Froelich and Brandes, but the routine advo- 
cated by Dr. Krida is a practical advance 
because the diagnosis is established at the 
first examination, and the deformity is cor- 
rected at a later period, irrespective of the 
apparent security of the reduction. 

This may be unnecessary in certain cases but 
it involves practically no risk or additional 
discomfort, and as an additional assurance of 
success it should be accepted as a part of the 
ordinary routine. 

Dr. Leo Mayer asked why Dr. Krida 
considered it advantageous to put the leg up 
in the internal rotation position afterward and 
not at first. 

Dr. SAMUEL KLEINBERG has watched Dr. 
Krida work for several years and has been 
impressed and instructed by his observations. 
There is no question in his mind that the 
method as outlined for the management of 
cases of congenital dislocation of the hip with 
anterior torsion of the neck is an excellent one. 
Dr. Hibbs mentioned that there appeared to 
be considerable force used in the fracture of 
the femur. Dr. Kleinberg thinks that the 
pictures exaggerate the manipulation. Dr. 
Krida has demonstrated that the atrophy of 
the femur is so great that comparatively little 
force is necessary to fracture the femur, and 
only moderate force to twist the lower frag- 
ment outward. The most important point is 
that this procedure is particularly applicable 
to those cases in which there is an anterior 
twist of the femoral neck. We know that there 
are many cases that can be cured completely 
by the older method of reduction by manual 
force and application of a plaster spica without 
the use of fracture of the femur. In those cases 
where there is more or less distortion of the 
anterior neck we have reason to anticipate a 
subsequent subluxation or anterior displace- 
ment when we use the older method. For this 
type of case Dr. Krida’s method of treatment is 
superior to all others. As far as the ultimate 
eflect on the appearance and the morphology 
of the hip is concerned, Dr. Kleinberg doesn’t 
know whether there will be any less deforming 
influence from this method than from the 
others. 

It is possible that even with this method we 
may be disappointed, just as Dr. Hibbs was, 
and find that cases which have apparently 
done very well return several years later and 
show distortion of the head and irregularity of 
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the acetabulum. He said he did not know how 
to prevent the morphological disturbances of 
the hip. Dr. Lippman of Mount Sinai Hospital 
is at present carrying on experiments on the 
circulation of the hip joint and may, we hope, 
throw light on this phase of hip-joint changes. 
It has been Dr. Kleinberg’s experience that in 
those cases in which one could not reduce the 
dislocation by moderate force, an open opera- 
tion revealed the capsule thoroughly adherent 
to the acetabulum, absolutely blocking manipu- 
lative reduction. In such cases no type of 
“closed method” can bring the head of the 
femur into the acetabulum. Dr. Kleinberg 
also seen cases where the acetabulum was but a 
mere indentation and could not hold the 
femoral head. Evidently, therefore, no one 
method can be used for all cases. But from the 
observation of the cases treated at the Hospital 
for Ruptured and Crippled, Dr. Kleinberg 
was convinced that Dr. Krida’s method was 
eminently successful, and constituted the best 
procedure for those cases of congenital disloca- 
tion of the hip in which there was anterior 
torsion of the femoral neck. 

Dr. Recinatp H. Sayre thought Doctor 
Krida had presented a very intelligent method 
of treating these cases. It brought to his mind 
a conversation he had with Dr. Lorenz when he 
was here. He had a number of cases for Dr. 
Lorenz to operate on at the college and he 
selected a little girl eight years old with an 
anterior twist to the head of the femur. Dr. 
Lorenz said he would not attempt to put that 
head into the acetabulum; instead he placed it 
under the anterior inferior spine of the ilium 
and thought she would do very well. Dr. Lorenz 
said he had had an illustration of this a few 
years before. A young daughter of an army 
officer had a double congenital dislocation of 
the hip and Schede of Hamburg had put them 
back in place. After a year when the heads of 
the femurs were nicely in the acetabula the 
child’s toes were inverted. Schede said now 
that it had healed he would do an osteotomy 
in the lower end of the femur to turn the toes 
forward. The family then called Dr. Lorenz, of 
Vienna and he dislocated the femur and flopped 
its head around in front of the acetabulum under 
the anterior inferior spine. The family and 
Lorenz were happy; everybody was pleased 
except Schede. This seemed to Dr. Sayre such 
an extraordinary statement he could hardly 
credit his ears. Dr. Lorenz treated this little 
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girl in Dr. Sayre’s clinic in exactly the same 
way, because it is better than doing an oste- 
otomy and turning the toes around later on. 
Dr. Royal Whitman was the first one to sug- 
gest this intelligent way of doing this thing in 
this country. In this particular case Dr. 
Lorenz said it was better to leave the joint 
locked up nine months before taking it down. 
When Dr. Sayre took it down he had great 
difficulty in getting the foot around in a decent 
position. He particularly wanted this case to 
be a good result for Dr. Lorenz, so he worked 
for many months with manipulations and 
twistings and turnings and eventually the girl 
got absolutely well. She is not of course 
anatomically well; the hip is all wrong and the 
head of the femur not in the acetabulum at all, 
but she runs up and down stairs without a 
limp. Dr. Sayre took the girl before his class 
and the students could not tell whether the 
right or left side had been dislocated. It was 
an absolutely perfect recovery. 

Dr. Sayre said he believed this is not the 
intelligent way to treat these cases and that 
the method Doctor Krida suggested is infinitely 
more in line with rational medicine. The fact 
that those bones break so easily, as Dr. Boor- 
stein said, was probably due to being locked 
in plaster of Paris. Dr. Sayre thinks the lime 
will be absorbed under rest. He has heard 
several men say if one found the hip was not 
in best position and wanted to replace it it 
should be left out of plaster of Paris for a 
couple of weeks, or else one is likely to fracture 
the neck or the head. 

Dr. GeorGe ANopot said that the open 
method has a greater appeal to him; that it is 
easier, more definite, causes less trauma to 
soft tissue, and brings about earlier and more 
satisfactory motion as with cases of the knee 
after damage has been done to the soft tissues 
in the supracondylar region. This particular 
series has brought out one phase of dislocation 
of the hip, the torsion of upper end of femur, 
one of the deformities that is not so easily 
reduced. In too many cases reduction is 
attempted without sufficiently accurate diag- 
nosis as to the relationship of the head to the 
acetabulum. 

Dr. Kripa in closing the discussion said 
that he was pleased with the generally sympa- 
thetic tone of the remarks of those who 
discussed the paper. He was particularly inter- 
ested in the question of the accuracy of the 
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correction which Dr. Hibbs raised, and stated 
in reply that inasmuch as there was no mathe- 
matically accurate method of measuring 
anterior distortion, the accuracy of its correc- 
tion is limited by that same consideration. 
He felt that in none of his cases was the correc- 
tion overdone. He felt that the closed osteoc- 
lasis presented this distinct advantage over 
open osteotomy, that the fracture produced is 
rough, jagged and irregular, with no tendency 
to displacement such as exists after a clean 
chisel cut. 

In the age group up to three years, it has 
been found in this series that reduction could 
be made with little force. He stated that the 
day of repeated attempts at closed reduction 
was past. The open operation should involve 
less traumatism than repeated closed attempts 
at reduction. 

The amount of force necessary to fracture 
the femur manually is not great. The point 
was covered in Dr. Kleinberg’s remarks. The 
bones are quite soft after residence in plaster. 
There is no danger of reproducing the disloca- 
tion of the hip. 

In reply to Dr. Boorstein, Dr. Krida stated 
that there had been no redislocation in plaster 
since he had used a very lightly padded, 
closely molded, thin plaster. Roentgenograms 
in these cases were made the following day. 

In reply to Dr. Mayer’s question as to why 
the attitude of internal rotation was not 
adopted at the time of reduction, rather than 
at a separate sitting two weeks later, Dr. 
Krida stated that he felt that the go0°-g0° 
position, in addition to entirely overcoming the 
adductor contraction, assured against the 
possibility of an immediate redislocation and 
gave the tissues at the back of the joint an 
opportunity for a certain amount of contrac- 
tion. It was also much easier at the second 
sitting to feel the conformation of the head 
and neck. 

Dr. Kleinberg discussed the impossibility 
of closed reduction in certain cases, and Dr. 
Krida felt that this was intimately associated 
with the duration of the dislocation. The age 
group here reported was up to the age of three 
years, and in none of these was there any 
difficulty in closed reduction. He could not see 
that our attitude toward congenital dislocation 
should differ from that toward club foot, for 
instance: that, untreated, it will grow worse 
with time. The longer the joint is out of place, 
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the greater will become the incongruity of the 
joint elements. He felt very strongly that the 
orthopedists should to a certain extent act as 
propagandists in this matter and not let these 
cases run on until they are four or five years 
old on the proposition that they will then be 
better able to withstand manipulation at that 
time, as was taught some fifteen or twenty 
years ago. 

Dr. Sayre’s interesting account of Schede’s 
case illustrates the theme of the present paper 
admirably. Correction of the anterior distortion 
should have been undertaken, instead of allow- 
ing the head to slip forward into “anterior 
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transposition.” The latter is really an antero- 
lateral redislocation, and should be so regarded. 
Despite the functional improvement which 
accompanies such “transposition,” the head is 
not in the acetabulum, and would therefore 
be classed as a failure. He felt it to be a primary 
job to put the head into the acetabulum and 
keep it there. All the redislocations occur early, 
that is, within two or three months after the 
removal of plaster. These may be called 
“‘anterior transpositions,” but they are in 
reality redislocations, and always harbor the 
possibility of developing into dorsal dislocations 
of the complete type. 


DYSCHONDROPLASIA 


MULTIPLE CARTILAGINOUS EXOSTOSIS, WITH REPORTS 
OF TWO CASES* 


SAMUEL W. BoorSTEIN, M.D., F.A.C.S. AND HENRy Hirscu, M.D. 


NEW YORK 


ported upon multiple cartilaginous cases collected and reported and all the 


ie 1915 Ehrenfried' studied and re- ture was gone over very carefully, 765 
exostosis. Later on (1917)? in a rather studies brought up to date. 


Fic. 1. Fic. 2. Fic. 3. 
Fic. 1. Photograph of Case 1 to show general appearance. Note the large left lower extremity. 
Fic. 2. Lateral view of Case 1 to demonstrate the abnormality of the hands. 
Fic. 3. Lateral view to bring out the abnormality of the legs. 


extensive article, he reviewed the American We review briefly what is known of this 
literature on the subject and added twelve _ disease. 
cases of his own. More recently, Percy Nomenclature. The disease is desig- 


Stocks* covered the entire subject in an nated by a number of names. The most 
excellent monograph. The previous litera- common are: multiple cartilaginous 
*Submitted for publication September 7, 1928. 
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Fic. 4. Roentgenogram of right wrist. The lower end 
of the radius is distorted, increased in width; the 
contour is irregular and the epiphysis is replaced by 
bone, the density of which is less than normal. 
There is no distinct regular epiphyseal line. Ulna 
shows the same characteristic features as the radius. 


The shafts of both bones are short and thickened. 


and rachiticform enchondrosis. In France 
it is also called familier or béréditaire. In 
America, Ehrenfried’s name, hereditary 
deforming chondrodysplasia, has been gen- 
erally adopted. 

Stocks’ classification of cases of exostoses 
or enchondromata is as follows: 


Group 1. Diaphysial Aclasis (Multiple 
Exostoses), uncomplicated by Enchondromata. 
(a) Cases with definite hereditary history,includ- 
ing some exhibiting single growths. (b) Cases in 
which heredity is not evident, but exhibiting 
multiple exostoses or typical deformities. 

Group 1. Enchondromata (single or multi- 
ple). 1. Associated with exostoses in same 
individual or family. (a) With hereditary 
history of one or other abnormality. (b) 
Heredity not evident. (1) Single; (2) Multiple. 


exostosis, hereditary deforming chondrodys- 
plasia, hereditary multiple exosotsis, multi- 
ple cancellous exostoses, ossified diathesis 
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2. Without associated exostoses. (a) Single; 
(b) Multiple. 


Group It. or Osteo- 


Isolated Exostoses 


Fic. 5. Roentgenogram of left humerus. The ossification 
of head and tuberosities and shaft is abnormal. 
The head is expanded and the bone is less dense 
than normal. The contour is irregular, giving a club 
shaped appearance. The upper third of the shaft of 
the humerus shows the medulla increased in width 
irregularly and replaced by bone, the density of 
which is less than normal. Irregular exostoses are 
noted along the internal and external surfaces. The 
shaft is short. 


mata of Developmental type, but without 
evident heredity. 

Group iv. Exostoses, Hyperostoses or 
Osteomata, affecting only the Cranial Bones. 
(a) With relatives similarly affected. (b) With- 
out suggestion of heredity. 

Group v. Subungual Exostoses. 

Group vi. Exostoses of the Heel (including 


some pseudo-exostoses due to calcification of 

bursa). 
Group vil. 

bone, etc.). 


Other pseudo-exostoses (Rider’s 
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Group vi. Cases of “‘Exostoses” (unde- 


fined). (Records 3000 cases.) 
Etiology. Stocks shows that the disease 


Fic. 6. Right knee. The shaft at the lower end of the 
femur is broadened and thickened. Its contour is 
irregular and along the internal surface a large 
exostosis is noted. The medulla just above the con- 
dyles is replaced by dense bone, the density of which 
is less than normal. The epiphyseal line is irregular. 
The general shape is that of a club and resembles a 
healed bone cyst. The upper end of the shaft of the 
tibia shows the same characteristic lesions as 
described for the femur. The upper end of the 
fibula, is broadened and thickened almost twice the 
size of a normal fibula irregular in contour and a 
large and irregular osteoid formation is noted on the 
posterior surface, resembling an osteochondroma. 
Ankylosis of the tibio-fibular articulation. (Distinct 
synostosis.) 


is of hereditary origin, about 64 per cent 
of cases being known to have at least one 
relative affected. 


Pathology. According to Jones and 


Lovett :4 


The disease consists of a disturbance of the 
process of proliferation and ossification of the 
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epiphyseal cartilage during the period of 
skeletal growth which is retarded. The process 
of cartilage cell proliferation becomes dis- 


Fic. 7. Left knee joint. Bony spicules at the femur and 


‘tibia. Firm union between tibia and fibula. 


orderly and irregular, the growth of the 
cartilage is excessive, and the zone of prolifer- 
ation and the end of the diaphysis are filled 
with masses of cartilage cells in irregular 
groupings, with some intermingling of marrow, 
and here and there imperfect efforts at calci- 
fication. Microscopically the resemblance to 
chondroma is striking, and this extends for 
some distance up the shaft, the end of which is 
ballooned out with the thin, irregular cortex 
being greatly rarified, so that in the x-ray it 
has sometimes the appearance of a bone cyst. 
This cartilaginous enlargement casts no 
shadow, and the little ossification present 
appears as fine strands running across the 
cystic space. The epiphysis is small or mis- 
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shapen, the intermediary cartilage small and 
irregular, and sometimes prematurely ossified. 
Scattered in the thickened periosteum in the 


Fic. 8. Right ankle. The lower ends of the tibia and 
fibula are broadened and thickened and their con- 
tours are irregular. Varying density of the bone 
structures is noted. Ankylosis of the tibio-fibular 
articulation. Spur on inferior surface of os calcis. 


shaft are found clumps of uncalcified cartilage 
cells which may later develop into multiple 
cartilaginous exostoses or chondromata. 


Stocks writes: 


Generally speaking, however, the disorder 
affects those regions where bone laid down 
within cartilage has to be surrounded and 
modelled by a sheath of bone formed beneath 
the periosteum (as at the growing ends of 
shafts of long bones), and the encasing process 
being defective, areas of bone formed in the 
core are left exposed on the surface without 
the controlling influence of the periosteal 
sheath. 

Irregular development at the growing ends 
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of the long bones, accompanied by outgrowths 
here of cancellous bone, is therefore the most 
characteristic feature of the disorder. 


Fic. 9. Case u. Right forearm, antero-posterior view, 
showing the marked deformity of the ulna. 


Radiographic examinations carried out by 
Honeij, Ehrenfried and many other observers, 
show that these changes result in distortions 
of the epiphyses themselves (as, for example, 
in the fibula and acromion process of the 
scapula), in general thickening and enlarge- 
ment of the ends of the shafts (commonly seen 
about the knee joints), and exostoses arising 
from uncovered areas or “islands” of endo- 
chondral bone. The latter usually occur near 
the ends of the shaft, but owing to the manner 
in which lengthening of the bone takes place, 
pieces of bone of endochondral origin may 
become detached from the growth disc in the 
early stages of growth, and are sometimes left 
near the middle of the shaft, from which 
exostoses may later develop. These mid-shaft 
exostoses, though relatively infrequent, are 
often the largest in size. 


Main Symptoms. 1. Shortness of stat- 
ure. 2. Short upper limbs. 3. Forearm 
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deformity. The radius is less affected than 
the ulna, hence it is longer than the ulna. 
The radius is therefore dislocated at its 


Fic. 10. Case u1. Right forearm, lateral view, showing 
displacement of the radius upward. 


upper end and protrudes under the skin 
in the region of the external condyle which 
is often mistaken for a congenital disloca- 
tion of the radius. 4. Scoliosis. 5. Genu 
valgus. 6. According to Stocks, “‘Assymme- 
try of limbs. The side of the body which 
presents most exostoses is not necessarily 
most retarded in growth; the reverse is 
often the case 7. Talipes valgus, due 
to relative shortening of the fibula, is fairly 
common, and the tibia and fibula are not 
infrequently curved.” 

Complications. 1. Interference with joint 
functions. 2. Pressure on nerves, blood 
vessels or other organs. 3. Local inflamma- 
tion and ulceration of the skin covering 
exostoses naturally occurs. 4. Exostosis 
bursata or secondary bursae covering 
exostoses. 

Prognosis. and 


According to Jones 
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Lovett: “The prognosis so far as life is 
concerned is good. When adult life has 
been reached without serious functional 


Fic. 11. Case ut. Left knee joint, showing marked bony 


exostosis on the femur, tibia and fibula. The motion, 
however, in this joint is free. 


disturbance, the individual will probably 
go thru life with imperfect joints which will 
become less durable as he grows older, 
with the possibility of trouble from nerve 
pressure in certain locations.” 

Treatment. The same authorities say: 
“There is no known treatment beside the 
removal of obstructing exostoses, and the 
correction of bony deformity after skeletal 
growth has been reached.” 


CASE REPORTS 


Case 1. John F., male, aged twenty-four, 
single. Came to see us at Fordham Hospital, 
April 1, 1928, for recent injury of the left knee 
which incapacitated him from working. Merely 
observing the patient was enough to enable us 
to recognize that we were dealing with a case of 
general bone disease. We therefore went into 
the history and physical examination very 
carefully. 

Family History. Father of patient died of 
apoplexy; mother of operation for gall stones; 
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one brother and three sisters alive and well. 
We asked him and his brother about the 
family history and suggested that they inquire 
in the family as to whether any relatives were 
similarly affected. Although they both said 
that there was no one, since most of the rela- 
tives are in Europe, we felt that this answer 
did not exclude the possibility of heredity here. 

Previous History. Patient was the fifth 
child in the family; not known whether he was 
a nursing or a bottle baby; walked at a late 
age; managed to get through public school 
education and one and one-half years of high 
school; learned sign painting at which trade he 
is at present employed; apparently had no 
difficulty in following his occupation. 

Present Illness. At the age of four while 
still in Europe he was extremely emaciated. 
The first thing he remembered was an accident 
to his legs at the age of four and from that time 
on he was unable to walk as a normal child; 
he attended an orthopedic hospital from the 
age of four to ten. The mode of treatment, to 
judge by his reports, was unscientific; no 
roentgenograms were taken and no definite 
diagnosis reached. The records of that hospital 
were not available. 

After the age of ten, he could walk like other 
children, play ball, etc., but could not run. 
He always noticed that his joints did not have 
a normal appearance but was able to learn the 
trade of sign painting and to follow it. 

Physical Examination. The patient looked 
in fair health, although not robust. He was of 
short stature, only 4 ft., 1014 in.; weight 100 
lbs; head was somewhat large but showed no 
abnormality. The joints at the epiphyseal lines 
of both wrists, ankles and knees showed 
marked irregularity. Distinct irregular bony 
masses were palpable. They did not cover 
the entire circumference of the bone but 
seemed to be more on the radius and tibia. 
The impression might perhaps be described 
as the feeling which would result if small 
fragments of bone were strewn over a large 
smooth bone. None of the masses were tender. 

Upper Extremities. Fingers were of 
abnormal length, the index, smaller than 
normal, reaching only to the distal interphalan- 
geal joint of the middle finger. A few phalanges 
showed bony irregularities. Forearms did not 
show ulnar deviation; pronation and supination 
were markedly limited; motion of the shoulder 
joints, free. 


Lower Extremities. Motion in the hips, 
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knees and ankles, was free. The great tro- 
chanter on the right side was very prominent. 
The knees were very large especially at the 


Fic. 12. Case ut. Left ankle joint, showing marked bony 
exostosis of the tibia which forced the patient to 
consult: us. 


lower third of the femur; knock knee on the 
left side. Both feet were markedly everted. 
No spasm was present. There was slight 
hallux valgus. Scoliosis was present, right 
dorsal and left lumbar. The sexual organs and 
covering of hair over the body was normal. 

Roentgenograms were taken of almost all 
the bones. The skull showed no abnormality 
while the long bones showed the typical 
changes of dyschondroplasia. Figures 1 to 8 
will help in the proper visualization of the case. 
The onlv bone which was of different structure 
was the right femur (Fig. 6). 

The bones affected were as follows: Right 
side, tibia (both ends), fibula (both ends), 
os calcis, femur (lower end), radius and ulna 
(lower end). Left side, femur (lower end), 
tibia and fibula (both ends), humerus (upper 
end), radius and ulna (lower end). 

Laboratory Findings. Wassermann, nega- 
tive; urine, no albumen, no sugar. 

Treatment. As the patient had no limita- 
tion of motion caused by the bony masses, no 
treatments were given. 


\ 
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Case ul. Paula S., aged fifteen. Came to 
Fordham Sept. 20, 1928, for deformity of left 
leg. 

Family History. No consanguinity. Had 
one uncle, brother of mother, who had exactly 
the same trouble with left leg as she had; 
also an older brother with similar trouble. 
Mother, uncle and brother had also the same 
trouble as patient, on the ring finger of right 
hand. I could not get their consent to make 
careful examination of their deformities. 

Previous History. Patient was the second 
child in the family; birth normal; bottle fed; 
walked at one year of age; had a regular school 
education. 

Present Illness. Immediately after birth 
it was noticed that there was some deformity 
of the right elbow joint. She could never use 
the right hand normally. Consulted several! 
orthopedic surgeons who advised operation 
but patient refused. She came to us mainly on 
account of the leg deformity. She became 
sensitive as the deformity was prominent on 
the anterior aspect of the leg although it gave 
her no pain whatever. The only disability 
present was in the right elbow joint. 

Physical Examination. Patient appeared 
in good health. Right forearm was in pronated 
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position and elbow slightlv flexed. Could not 
supinate; could not flex the elbow more than 
an angle of 110°; extension permitted to an 
angle of 160°. Ring finger was flexed at the 
proximal interphalangeal joint at an angle of 
150°. Swelling was present. Finger could not 
be extended. Left wrist was also enlarged but 
motion was free. Lower extremities showed 
marked enlargement of the two tuberosities of 
both tibiae. Left tibia showed enlargement at 
the middle of the crest. Patient had double 
flat feet. 

Roentgen-ray showed involvement of both 
tibiae (upper and lower ends), left tibia (middle 
of crest), left femur, both radii and ulnae. 
Spine and hips were free. (See Figs. 9, 10, 11, 
12.) 
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SPINAL ANESTHESIA’ 


Tuomas H. M.D. 


NEW YORK 


hope that it will interest the majority, 

for though its actual use may not 
arouse the enthusiasm of the internist or 
the specialist of the organs of the head, 
a complication occasionally arises from its 
improper administration which has been 
known to inspire the intense interest of 
neurologist, ophthalmologist and pathol- 
ogist as well as clinician and surgeon. 

On April 28, 1926 we began, at the 
Post-Graduate Hospital, the use of spinal 
anesthesia induced by injecting neocaine 
in the subarachnoid space, and it has since 
been used by the surgeons of that institu- 
tion in over 600 cases with comparative 
success and no outstanding ill effects. 

During the early spring of that year I 
was impressed by the number of pulmonary 
complications which developed following 
ether and other forms of general anesthesia. 
While I was giving considerable thought 
to the subject I witnessed a demonstration 
of the form of anesthesia by one of the 
junior surgeons of Gouverneur Hospital. 
The technique of its administration was so 
simple and the anesthesia obtained so 
perfect that I decided to try it. After using 
it several times at Gouverneur Hospital I 
began its use at the Post-Graduate. 
‘Fortunately at that time the house surgeon 
at the Post-Graduate had had considerable 
experience in giving intraspinal medica- 
tions, a short time before coming to us, 
on the children’s service of the Mas- 
sachusetts General Hospital. I feel indebted 
to him for the perfection of the technique 
which enabled us to recognize its possibili- 
ties and prevented our discarding it 
because of its failures and ill effects, as have 
many of the larger clinics of this country. 

Spinal anesthesia was first used in the 
experiments of Dr. J. Leonard Corning, 


published in the New York Medical Journal 


Pie: selected spinal anesthesia in the 


of October 31, 1885. He experimented on a 
dog, injecting a 2 per cent cocaine solution 
in the lower dorsal region and obtained 
paralysis of sensation and motion in about 
five minutes followed by complete recovery 
without noticeable ill effects. 

Corning was not a surgeon so he did 
not have the opportunity of applying this 
method of anesthesia further; besides, it 
did not meet with the approval of his 
American colleagues. It was abandoned 
until during the year of 1891 when Quincke 
became interested in the subject and finally 
aroused the enthusiasm of August Bier of 
Bonn. Bier first tried the method upon 
himself, having one of his assistants 
administer it. He thought, after his per- 
sonal experience with it, that it would be of 
value in surgery and began its use in his 
clinic. The anesthesia was satisfactory 
and it was soon in general use on the 
Continent, in England and in the United 
States. 

The enthusiasm resulting from its gen- 
eral use, like all other radical innovations, 
was soon followed by a reaction and it was 
practically abandoned as a routine pro- 
cedure. Fortunately it was persisted in by 
a few who sought to improve the results 
already obtained by employing less toxic 
drugs (for up to this time only cocaine had 
been used), and also by improving the 
technique of its administration and the 
general handling of the patient. Since that 
time a number of drugs have been injected 
into the subarachnoid space to produce 
anesthesia. 

Our experience in this series of cases has 
been limited to one drug, namely neocaine, 
prepared and dispensed in ampules. 


ADMINISTRATION 


The instruments necessary for its use 
are one 10 c.c. glass syringe, one ordinary 


* Read before Hospital Graduates’ Club, New York, April 26, 1928. 


202 American Journal of Surgery 
hypodermic syringe with small needle, two 
intra-spinal needles about three inches 
long, No. 18 to 20 bore, with stilettes 
which accurately fit the needles, one 
ampule of sterile novocaine and ampules 
of neocaine in varying sized doses. The 
needles should be made of rust-proof 
metal and should have a short bevel point 
with contained stilette to fit the point 
accurately. They should be very sharp and 
should not be used after becoming dull. 

The syringe and needles should be 
boiled in distilled water in a small sterilizer 
which should be scrupulously cleaned and 
free from any small particles of rust or 
foreign material. Special stress should be 
laid upon this point. 

The ampules containing the neocaine 
crystals are prepared in doses of 0.10 gm. 
and 0.12 gm. and used according to the 
weight of the patient. 

The dose ordinarily used is .o1 gm. to 
each 14 lbs. of body weight. For an adult 
patient weighing 140 pounds or under we 
use the .10 gm. dose; if the patient is 
very emaciated or under weight the dose is 
graduated accordingly. The ampules are 
sterilized by immersing them in alcohol 
before opening. 

The patient, if in good condition, sits 
across the center of the operating table 
with feet resting on a stool and leans for- 
ward with the elbows on the thighs, arch- 
ing the spine backwards. The back is 
painted with 314 per cent tincture of 
iodine. 

The interspace into which the needle is 
introduced is selected by finding the 4th 
lumbar spine which is on a line drawn from 
one iliac crest to the other. The spines are 
then counted upwards until the interspace 
is found, which experience has taught is 
the proper level to inject in order to pro- 
duce anesthesia below that point. If the 
lower back is fleshy so that the lumbar 
spines cannot be recognized with ease the 
1st thoracic spine is located because of its 
prominence and the spines are then 
counted downwards. Another means of 
locating a given interspace is to find the 
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7th dorsal spine, which is the next spine 
above a line connecting the lower angles of 
the scapulae when the patient is in erect 
sitting posture. 

After the desired interspace is located 
an identation is made over the area with 
the thumb nail. A wheal is made in the 
skin by introducing a little novocaine with 
a small sharp needle, then about 1 c.c. of 
the same solution is injected as the needle 
is introduced down to the spinal! ligaments. 
This is a very necessary part of the pro- 
cedure if the drug is to be properly given. 
It renders painless the area through which 
the spinal needle is to be introduced, there- 
fore the patient is relaxed with the spine 
arched backwards, and there is no spasm of 
the muscles to lessen the distance between 
the spines. This is very essential especially 
when a high injection, that is, in the lower 
dorsal region, is given. It is easy to intro- 
duce the needle in the lumbar section of the 
spine but quite a different matter to 
introduce it in the dorsal region, which 
requires experience and at times much 
patience. Then another wheal is made over 
the upper border of the gluteus maximus 
muscle of the buttock, and 1 c.c. of 
adrenalin chloride, 1:1000 solution, or 
.05 gm. of ephedrine, is given intramuscu- 
larly. The reason for giving this will be 
discussed later. 

The intraspinal needle is then gently 
and slowly introduced into the subarach- 
noid space. With a little experience one 
soon recognizes the resistance offered first 
by the dura then by the arachnoid. The 
stilette is withdrawn and the first few 
drops of spinal fluid are discarded; this is 
done to be sure the needle is washed from 
within outwards. The spinal fluid is then 
collected in the ampule containing the 
neocaine which is readily soluble. The 
contents are drawn into the syringe and 
the syringe connected to the needle which 
has been introduced. A small quantity of 
fluid is drawn into the syringe to be sure 
the point of the needle has not moved. 
The contents are then injected slowly until 
a very small quantity remains in the 
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syringe. The piston is again withdrawn 
just enough to be certain that undue pres- 
sure has not been used in the injection 
thereby moving the needle, then the 
injection is completed. The needle is with- 
drawn and the patient is allowed to lie on 
the table. A web belt is placed across 
his lower thighs and one arm gently 
strapped to the side of the table. The other 
arm is left free and placed on an extension 
on the side of table so that the blood pres- 
sure can be watched during the operation. 
The table should be comfortable, prefer- 
ably with a soft pad, because if the opera- 
tion is a long one patients become restless 
from discomfort alone. The patient’s face 
is wrapped with cold wet towels and 
cracked ice or cold water given in small 
quantities by the anesthetist. Every rea- 
sonable request of the patient should be 
granted as quickly as possible. There is 
nothing so annoying to the patient or 
surgeon as to have a repeated request for 
a drink or some simple comfort not only 
ignored but followed by a low grade of 
vocal anesthesia. No form of anesthesia 
demands a more tactful anesthetist than 
this one. He should be thoroughly experi- 
enced in administering gas-oxygen, ethy- 
lene or any other anesthetic which may be 
required in an emergency. No doubt one 
reason why spinal anesthesia has been 
greatly discredited is because insufficient 
stress has been laid upon the skill and 
ability required of the anesthetist. I have 
frequently been successful in convincing 
the patient that a complete anesthetic was 
being used by having the anesthetist 
administer an occasional drop of ether. 


SELECTION OF PATIENTS 


This is of utmost importance, especially 
until one has had considerable experience 
with spinal anesthesia. Aside from certain 
pathological conditions there are many 
other factors which render its use undesir- 
able in certain cases. We make it a rule 
never to insist upon patients having it. 
If we are reasonably sure that it must be 
used this is explained to the patient and it 
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is the exception to have one refuse it. 
It is generally considered that any mental 
or nervous condition contraindicates its 
use. I have had one fatal experience with a 
patient who had what appeared to be a 
mild mental disease. 

A man thirty-eight years of age, was 
referred to me for operation for inguinal 
hernia with the request that spinal anes- 
thesia be used on account of his suscepti- 
bility to colds. The usual physical 
examination was made but I did not notice 
until later that a careful history had not 
been taken. Less than .10 gm. of neocaine 
was used as the patient was undeveloped 
and weighed only 135 lbs. The anesthesia 
and operation were completed very satis- 
factorily and the patient reacted normally. 

Thirty-six hours after the operation the 
patient became violently insane and had to 
be restrained. When I went to see him 
several patients in the ward volunteered 
the information that shortly after admis- 
sion the evening previous to the operation 
he had acted very peculiarly and had 
amused them by relating preposterous 
tales. We also obtained an accurate 
history which revealed that several mem- 
bers of his family were highly nervous 
and that one brother was in an insane 
asylum. He died twelve hours later with 
a temperature of 105°F. 

Lumbar puncture was made just before 
death which showed normal spinal fluid 
and was sterile after forty-eight hours 
with the usual culture media. 

An autopsy was performed, removing all 
organs including the brain and spinal cord 
but no signs of any pathology whatsoever 
were found. 

It may be that the result would have 
been the same with any form of anesthesia 
but it is difficult to avoid associating the 
death in this case with spinal anesthesia. 

Patients with low blood pressure or 
those who cannot stand a sudden drop in 
blood pressure are bad risks. This applies 
to advanced cardiorenal disease, tubercu- 
losis or any chronic debilitating condition. 

We have not used it in very young 
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children, although it has been used by 
many with satisfactory results in infants. 
Waugh reports a case in which he resected 
6 inches of the small intestine in a baby 
eighteen hours old. The baby recovered 
and was discharged two weeks later. 
Neither have we used it in very old 
individuals, that is, over seventy-five 
years of age. I have noticed that older 
people do not seem to stand it well. 

One should be cautious in employing it 
in operations for large abdominal tumors, 
as the sudden release of intra-abdominal 
pressure might add to the already lowered 
blood pressure produced by the injection. 


PHYSIOLOGY 


The effects are those produced by the 
action of the drug upon the sensory and 
motor nerve roots within the subarachnoid 
space; upon the cord itself; and from its 
effects after being absorbed into the blood 
stream. 

The blood pressure is lowered by the 
action of the drug upon the vasomotors 
which leave the anterior roots by way of 
the rami communicantes causing dilatation 
of the splanchnic veins. 

This is by far the most serious complica- 
tion of intraspinal anesthesia. It occurs 
when the injection is given too high, also 
when a solution is used which has lower 
specific gravity than spinal fluid. 

The specific gravity of spinal fluid is 
slightly increased by the addition of the 
crystals of neocaine, hence this danger is 
minimized by this method. 

The blood pressure is also lowered by 
using too much spinal fluid as a diluent or 
by using undue pressure in making the 
injection. We have found that the blood 
pressure is not lowered so much if the 
shoulders and head are slightly elevated, 
but if the blood pressure becomes danger- 
ously low the head is lowered, as by this 
time the action of the drug is more or less 
fixed. On the other hand if a small dose of 
neocaine is used by means of a low injection 
a higher level of anesthesia is secured by 
lowering the head immediately afterwards. 
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A higher level of anesthesia is also secured 
by using undue pressure in giving the 
injection. This practice is a dangerous one 
and we do not recommend it. 

In addition to the action of the drug 
upon the vasomotors the blood pressure is 
also lowered by paralysis of the abdominal 
muscles. I know of no anesthetic which 
gives such complete abdominal relaxation 
as this one; therefore one can readily see 
the distinct advantages in operating upon 
cases of generalized peritonitis. 

An illustration of its value has been seen 
in operating upon 2 patients having 
perforated duodenal ulcers. Both cases 
had had recent nasopharyngeal infections. 

In addition to the “‘abdominal silence,” 
a term which aptly describes the action 
upon the abdominal muscles, the effects 
upon the viscera are most gratifying. The 
stomach and intestines are contracted and 
peristalsis is increased. This is due to 
paralysis of the sympathetic nerve supply 
which normally inhibits intestinal peristal- 
sis. The gaseous distention commonly 
found associated with ether anesthesia is 
not present and the intestines literally hide 
themselves in the abdominal cavity. I have 
seen this present to such a marked degree 
that great difficulty was encountered in 
palpating the duodenum for a suspected 
stone in the lower end of the common duct. 
The entire small intestine was contracted 
to a mere cord the size of one’s little finger. 

Occasionally a patient having spinal anes- 
thesia will complain of embarrassed respira- 
tion, due to paralysis of the muscle of the 
chest wall. This occurs when the anesthesia 
has traveled above the level of the dia- 
phragm. I have also noticed it when undue 
traction is made upon the liver in order to 
expose and remove a difficult gall bladder. 
The embarrassment quickly disappears 
with the administration of light gas- 
oxygen anesthesia. 

The effect upon the circulation Is 
directly dependent upon the height reached 
by the drug in the subarachnoid space. 
When the upper dorsal segments are 
paralyzed there is sure to be a marked fall 
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in blood pressure and slowing of the heart 
action. I know of no other condition in 
which we find a fall in blood pressure 
associated with slowing of the heart beats. 
This is again caused by paralysis of the 
sympathetic accelerators of the heart, 
leaving the vagus unopposed. It is also 
avoided if the dangerous height is not 
reached. 

Pallor is almost always present and is an 
indication that the desired anesthetic 
effect has been obtained. It is thought to 
be due to the effect of the drug upon the 
thoracic nerve segments and _ perhaps 
partly due to absorption of the drug into 
the blood stream. 

From the same cause occasionally faint- 
ness, nausea and vomiting are present. 
These symptoms are avoided by the 
administration of a small quantity of 
oxygen during the operation. 

I have never encountered these symp- 
toms to an alarming degree because | 
think they have been avoided by careful 
selection of cases and by prophylactic 
doses of adrenaline or ephedrine. One or 
the other of these drugs is always adminis- 
tered intramuscularly at the time of the 
injection. 

De Eds has shown that ephedrine does 
not contract blood vessels by action on the 
sympathetic nerves as does adrenaline, but 
by direct stimulation of the muscles of the 
vessel wall. 

Adrenaline causes first a contraction and 
later a dilatation of the blood vessels 
because the sympathetic carries both 
constrictor and dilator fibers and the drug 
stimulates first the one and some time 
later the other. Ephedrine stimulates 
muscle alone and so has no secondary 
dilatory effect. While the two drugs are 
very similar in chemical structure they are 
not identical and act by different methods. 
It would appear that ephedrine should 
have the preference of the two in combat- 
ing low blood pressure. Its effects last 
longer and its action is about as quick. 
Both of these drugs act well if administered 
before the fall in blood pressure but it 
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should be remembered that their action 
is slow and not as reliable if given intra- 
muscularly .in the presence of already 
lowered blood pressure. When they have 
been used at the time of the injection we 
have found that occasionally the blood 
pressure is elevated rather than lowered. 

If the fall in blood pressure becomes 
alarming either drug may be administered 
in small doses intravenously, adrenaline 
in 3 to § minim doses and ephedrine is 
reported to have been given in .05 gm. 
doses. I have never had to administer 
either one intravenously. However alarm- 
ing the sudden fall in blood pressure may 
be it is usually of short duration and 
quickly reestablishes itself as the effects 
of the drug wear off. 

We have not had a case of respiratory 
failure accompanying spinal anesthesia. 
Should it occur artificial respiration should 
be given until its effects wear off. 

It should be remembered that peristalsis 
is increased and since the spincter muscles 
are relaxed there may be evacuation of the 
bowels during the operation; therefore 
care should be exercised in using the 
Trendelenberg position for operations upon 
the vagina or pelvis lest the field of 
operation become soiled. 


TYPES OF OPERATIONS 


We have not attempted to use spinal 
anesthesia for any operations above the 
diaphragm although in many cases 
anesthesia has been obtained up to the 
level of the clavicles. 

Although I have used it in operations 
upon the stomach and gall bladder with 
gratifying results no doubt its greatest 
field of usefulness is confined to surgery 
below the umbilicus. 

It is ideal for hernia operations, espe- 
cially in patients in whom satisfactory 
relaxation of the abdominal muscles can- 
not be obtained with ether. 

For most operations upon the pelvis 
both in males and females it is most 
dependable. I recall the case of a woman 
who was admitted to the Post-Graduate 
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Hospital with a diagnosis of ruptured 
ectopic. By the time I saw her she was 
pulseless and could not be aroused. In 
the ward she was given a very small dose 
of spinal anesthesia in the 3rd lumbar 
interspace, then was taken to the operating 
room where an intravenous injection of 
saline was begun while preparations for 
the operation were being made. The bleed- 
ing tube was removed quickly through a 
low midline incision and the patient was 
returned to the ward where a transfusion 
was given as soon as a donor could be 
obtained. She made a good recovery. 

For operations upon the prostate it is 
a most desirable form of anesthesia. 
Although it is not as much used on the 
genitourinary service at the Post-Graduate 
Hospital as caudal anesthesia, the ease 
with which it is administered, the short 
time required for its administration and 
the rapidity of its action make it most 
satisfactory. 

For operations upon the kidneys, bladder 
and diseases of the rectum, especially of 
tubercular etiology, we prefer it to ether. 

Other conditions in which we have found 
it especially useful are operations upon 
the lower limbs, as dislocated semilunar 
cartilages of the knee joint and amputa- 
tions. In these conditions good results 
have been obtained by giving very small 
doses of neocaine in the 4th and 5th lum- 
bar interspaces. During the past month I 
amputated the thigh of a woman who was 
suffering from an acute abdominal disease 
when suddenly the right leg became cold 
and gangrene appeared in the toes, rapidly 
extending to the knee. She was admitted 
with a temperature of 103° F., very feeble 
pulse and marked diminution of urine, 
which contains 4 plus albumin, acetone 
and many red blood cells. After a hypoder- 
moclysis of glucose with saline the thigh 
was amputated by use of .o8 gm. of neo- 
caine given in the 5th lumbar space. 
There was no shock, very little loss of 
blood and the patient is making a good 
recovery. In this case ether or even gas- 
oxygen anesthesia was contraindicated on 
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account of the nephritis and tendency to 
embolism which had already occurred in 
the external iliac, causing the gangrene. 

While all cases presenting unusually 
high blood pressure are poor surgical risks 
we have found that they stand spinal 
anesthesia well providing there is no 
pronounced evidence of cardiac disease. 


UNTOWARD EFFECTS 


I can safely state that, during our two 
years’ use of spinal anesthesia pulmonary 
complications have been markedly dimin- 
ished. There has been no case of pneumonia 
developing immediately after the opera- 
tion. I have had 1 case develop pneumonia 
on the fourth postoperative day. This was 
a man seventy-two years of age who was 
operated upon for a gangrenous perforated 
appendix. He had a temperature of 103.5° 
F. at the time of operation. This had 
gradually become normal when on the 
night of the fourth day he developed 
pleuropneumonia of the right lower lobe, 
preceded by a chill and temperature of 
104.°F. He died twenty-four hours later. 

Before we began the use of spinal 
anesthesia it was not unusual to have 
pulmonary conditions following hernia 
operations evidenced by temperature of 
103°F. or higher with expectoration of 
thick yellow sputum and numerous rales 
throughout both chests. These symptoms 
have not occurred in patients who have 
had spinal anesthesia. 

We are frequently asked whether we 
have paralysis as a complication. This has 
not been known to occur except to the 6th 
nerve. We have had 4 cases showing this 
peculiar complication. 

When we first began its use I operated 
upon a healthy young Italian for bilateral 
inguinal hernia. He requested that spinal 
anesthesia be used because a friend of his 
had just had it used upon him. The 
anesthesia worked beautifully and he made 
a most satisfactory recovery. On the 
ninth day when I called to see him | 
noticed that he covered one eye when he 
looked at me. He explained that he was 
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seeing double. Upon examination of the 
eyes I found paralysis of the left external 
rectus muscle. An ophthalmologist was 
called in consultation and he confirmed 
my diagnosis and referred me to a neurol- 
ogist. The neurologist admitted that he 
was unable to help us as he excluded lues 
and encephalitis. We began to study the 
literature and found that this complication 
had occurred in other cases and that it 
would disappear, but we could find no 
satisfactory explanation for its occurrence. 
I assured the patient that it was due to 
the anesthetic and would soon disappear. 
It did after persisting for three months. 

A short time later I operated upon a man 
at the Knickerbocker Hospital for hemor- 
rhoids. He had been operated upon twice 
before, with pneumonia following the last 
operation, therefore a small dose of spinal 
anesthesia was used. He suffered from 
severe headache after the operation and 
on the seventh day he too began to see 
double. He consulted several oculists who 
became greatly interested in his trouble 
as none of them had ever seen a similar 
case. I assured him that it would soon 
disappear, being a complication of the 
anesthesia. He remarked that even though 
this condition might be permanent it was 
mild as compared to the pneumonia which 
had occurred before; besides he enjoyed 
leaving the patch off his eye while he 
counted his money. The only explanation I 
have found for this condition is that the 6th 
nerve is more exposed as it passes across the 
pons. This is to me a very unsatisfactory 
explanation but I can offer no better. 

Since we have improved our technique 
by using a special sterilizer with distilled 
water, etc. we have not had this annoying 
complication. 

Headache has been the most frequent 
postoperative complication. Numerous 


causes have been suggested for this, 
among them being: 

1. The use of too large a needle which 
leaves an opening in the dura and arach- 
noid big enough to permit the escape of 
spinal fluid. 
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2. Withdrawal of too much fluid at the 
time of the injection. 

3. Sudden withdrawal of the needle, 
causing the arachnoid to be pulled into 
the opening made in the dura, preventing 
the normal movement between the two 
membranes. 

We have found that by elevating the 
foot of the bed 18 inches for the first 
twenty-four hours following the operation 
headache is rare and is not severe if it 
occurs. It is relieved by assuming the 
recumbent position. 


CAUSES OF FAILURE 


Despite every effort to give a perfect 
injection it is a well known fact that now 
and then the anesthesia will be a complete 
failure. This is due almost invariably to 
faulty technique. When the drug has 
been injected properly into the subarach- 
noid space there will be anesthesia. It may 
be that the dose was too small for the 
individual case. 

If the needle has a long beveled point 
it is sometimes introduced so that the 
opening in the point does not go all the 
way through the arachnoid. In this case 
the spinal fluid drops very slowly until 
the needle is introduced a little farther. 
If this is not done before the injection is 
made some of the drug will never enter 
the subarachnoid space. It is also possible 
to obtain spinal fluid in some cases from 
the subdural space, and since there is no 
communication between the subdural and 
subarachnoid spaces the anesthesia will 
not be satisfactory if the injection Is given 
in this space. 

One experienced in spinal anesthesia 
may be deceived by an apprehensive 
patient, who, aware of being touched, as is 
the case in this anesthesia, anticipating 
pain, imagines it is present. I have handled 
this by diverting the patient until confi- 
dence in the anesthetic has been established. 
I have annoyed patients exceedingly by 
tickling the soles of their feet, while at 
the same time they were not aware of an 
incision being made in the knee joint. 
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Should the anesthesia fail another injec- 
tion should be given. This is usually 
successful. 


TIME REQUIRED FOR AND DURATION OF 
ANESTHESIA 


As a rule the anesthesia is complete by 
time the field of operation is prepared, 
although occasionally it requires five or 
ten minutes before an incision can be made. 
Anesthesia lasts from thirty minutes to 
an hour and a half, usually about forty- 
five minutes when the average size dose is 
given. No operation should be undertaken 
which may require a longer time without 
having gas-oxygen or ethylene at hand. 
The mental effect produced by the wear- 
ing off of the anesthesia before the opera- 
tion is completed is not a favorable one 
nor soon forgotten. 

During the past two years we have 
performed some of practically all cus- 
tomary operations below the umbilicus 
with spinal anesthesia when it has been 
indicated. Many of these were operations 
which would not have been undertaken 
with ether or any general anesthetic and I 
know of no bad results which could in 
any way have been attributed to the 
anesthesia except the 1 case of insanity 
mentioned before. 

It is difficult to determine from our 
records just how many failures to secure 
proper anesthesia have been encountered 
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because we have used gas-oxygen or light 
ether anesthesia to allay mental anxiety 
in many cases. We have had absolute fail- 
ures but when one considers that this form 
of anesthesia is being used in a hospital 
which makes a practice of teaching doc- 
tors and nurses how to give ether, gas- 
oxygen and ethylene anesthesia routinely, 
where the opposition to any other form of 
anesthesia would naturally be very strong, 
our results have been short of startling. 
We have had no one particularly skilled in 
spinal anesthesia to assume the respon- 
sibility but on the contrary it was begun 
and encouraged by the younger men of 
the staff and the greater number of injec- 
tions have been given by the house staff 
which changes every three months. 

It has withstood the severe criticism 
encountered in the beginning and at pres- 
ent is being used more and more exten- 
sively by the older men of the staff who 
have watched its results with critical eyes. 

We do not claim that it is an ideal form 
of anesthesia, nor do we think that it will 
ever be substituted for ether. We appreciate 
its advantages and are aware of its limita- 
tions. We believe that our enthusiasm is 
justified as we know of no other anesthetic 
which affords as complete muscular relaxa- 
tion, minimum loss of blood, absence of 
postoperative shock and few organic com- 
plications as the one I have attempted to 
describe. 
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\“GOITER IN CHILDREN 


A CONSIDERATION OF TREATMENT* 
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NLARGEMENT of the _ thyroid 
k gland is very prevalent among the 

children in certain parts of the North 
American continent, in common with 
other parts of the world, so a discussion of 
this condition is always of interest. It is 
held by some observers that most of these 
enlargements, if untreated, disappear spon- 
taneously before the age of twenty-five 
and so there is no need of becoming 
alarmed about the situation and worrying 
about treatment. While it may be true 
that the majority do disappear, it seems 
nevertheless imperative that these goiters 
in children should be prevented if possible 
and treated energetically when they do 
exist. Although there is no proof that a 
thyroid, because of having been enlarged 
in childhood, is more likely to become the 
site of exophthalmic goiter in later life, 
yet it is reasonable to assume that if a 
thyroid enlargement has existed for some 
time with consequent formation of nodules 
and perhaps areas of degeneration, it will 
probably never regress to normal and will 
always remain a potential danger. 

What is the best treatment? Prophy- 
lactic administration of iodine to all chil- 
dren of school age is undoubtedly the most 
satisfactory solution to the problem, but 
unfortunately, in some goitrous districts 
this has not yet been officially under- 
taken, although the grocers of most com- 
munities are forcing iodized salt upon the 
public and perhaps doing more harm than 
good. With the failure of preventive 
measures one must turn to a consideration 
of the treatment of the actual goiter. (I 
have purposely kept away from the term 
colloid, for we are not sure of the histolo- 
gical picture of these thyroids.) The work 
of Marine with iodine or hydriodic acid, of 


McCarrison with intestinal antiseptics 
in childhood goiter, and of Plummer with 
the use of thyroid gland in the goiter of 
young adults is too well known to warrant 
discussion here. Each of these competent 
observers has definite reasons for his 
therapeutic preference. 

There are certain definite areas on this 
continent where goiter in children is very 
prevalent, areas in which it may be said 
to be endemic. Winnipeg is situated in one 
of these and the incidence of childhood 
goiter is quite high. In the past ten years 
there has been an apparent increase, which, 
superficially at least, seems to be coincident 
with the change in the city’s water supply 
from artesian wells to fresh ‘lake water 
piped in from Shoal Lake, nearly one hun- 
dred miles away. It seems reasonable to 
suppose however, that part at least of the 
increase is due to the interest in goiter 
and the care with which children are now 
examined in the public schools. Unfor- 
tunately there has not yet been a city wide 
survey of school children, so that the most 
accurate statement one can make is that 
there are a great number of goitrous 
children in the city and district. 

In the Outdoor (free) Clinic conducted 
weekly at the Winnipeg General Hospital 
we have had the opportunity of seeing 
many of these cases and following some of 
them on treatment for a considerable time. 
While in the past three and a half years 
we have seen and examined nearly one 
thousand goitrous children, a large num- 
ber of these have failed, in spite of follow 
up work done by our Social Service Depart- 
ment, to report at the Clinic more than two 
or three times, so that for purposes of 
study these are useless. 

The main purpose of this communica- 
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TABLE I 
TREATMENT OF GOITER IN CHILDREN WITH DESICCATED THYROID SUBSTANCE. SYNOPSIS OF RESULTS IN 155 CASES 


Nod- 


ular 


Age in Years Sex Size of Gland 
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Te 11121314115 16 F. | Slight’ erate 


10 
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| | 
14 | 925 2931 


28127 34 690 52 59 
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cular 


B. M. R. Degree of Lay 
t Reading Improvement proved 
Be-'—10 +1 +11 
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—10 oO +10 +15 
16 | zg | 38 | 22 15 27 81 47 82.5 
17.5 | $2.2 | 30.3 percent 
| per | per per 


| cent | cent cent 


tion is to present some observations on 
the results obtained in the treatment of a 
group - patients followed for over three 
mont 

In len beginning of our Clinic we used 
iodine in many cases (Lugol’s, 1 minim 
daily or every alternate day) and, in others, 
we used desiccated thyroid gland, and were 
soon convinced that, taking cases as they 
came, thyroid gland therapy gave better 
results. Lately we have been using the 
latter treatment almost exclusively. Table 
I summarizes the group of 155 patients all 
of whom were given thyroid and observed 
occasionally for at least three months. 

Ages. The majority of the cases are 
seen to be between the ages of twelve and 
fifteen, the adolescent age, during the per- 
iod of child life when a greater demand 
than normal is being placed on the thyroid 
gland. 

Sex. While the majority of our cases 
are in females this means nothing, as boys 
are, by nature, more indifferent about such 
unimportant matters as enlargement of 
the neck. 

Size. The size of the goiters varied 
greatly and so they were classified as slight, 
moderate and marked: Slight, when the 
neck looked normal but when isthmus 
and 1 or more lobes were palpable; mod- 
erate, when to the eye of the layman the 
neck looked definitely full, and the gland 
was easily palpable; and marked, when 
the thyroid was so markedly enlarged that 
the outline of the lobes could be seen. 
This raises the question of how large a 
thyroid should be before being considered 


a goiter, and in our Clinic the answer is 
in the affirmative only when one or more 
lobes and isthmus are quite easily palpable. 
The mere existence of a band of isthmus 
which can be barely detected by palpation 
seems to be no reason for saying that a 
goiter exists. 

Nodules. A large number of these 
goiters were by no means uniform in con- 
sistency, but on palpation one obtained 
the impression that certain areas were 
firmer than the surrounding gland. In 
the majority of cases these did not feel 
like real adenomas, accepting the term as 
meaning a freely moveable and encapsu- 
lated tumor, and their nature has always 
been an interesting speculation. It would 
appear probably that they are merely 
areas of degeneration, but until adequate 
microscopical studies are available, a 
possibility which is of necessity remote, 
their true nature must remain uncertain. 
They occurred most often in cases with a 
long history. In 4 of this series, 3 of them 
girls aged thirteen, there were definite, 
large (4 to 5 cm. diameter) freely movable 


tumors which were apparently true 
adenomas. 
Vascularity. A few of the goiters were 


definitely vascular, with thrills and bruits 
over the thyroid arteries. 

Nationality. This showed nothing of 
note, most of the cases being Canadian 
born, many of British, German, Hebrew, 
Polish or Ukrainian parentage. 

Basal Metabolism. A basal metabolic 
rate was done in most of the cases, as a 
routine and not because hyperthyroidism 
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was suspected. (We have only seen, in 
our Clinic, 1 case of hyperthyroidism and 
that, in a boy aged thirteen, was definitely 
exophthalmic goiter. This case was more 
interesting because we had examined him 
one year previously, at which time the 
thyroid slightly enlarged but 
symptomless.) 

A perusal of the results of basal meta- 
bolic rates of 293 goitrous children shows 
the vast majority to be within normal 
limits, or slightly below normal. Although 
only one reading was done, each of these 
children was given a preliminary test to 
familiarize the child with the machine 
before the actual test was made. Some of 
the high readings were checked and found 
to be normal, the others were so normal 
clinically that repetition of the test was 
- considered unnecessary. 

In most cases there was no history of 
goiter in either parent. Many of the chil- 
dren were the only ones affected in a family 
of four or five, while in other instances 
almost all the children of the family were 
goitrous. These facts appear to constitute 
a strong argument against any one factor, 
such as a water supply, being responsible. 
It would seem reasonable to think that 
there may be various etiological factors 
such as septic foci in teeth or tonsils, 
poor hygienic surroundings, or, as McCar- 
rison thinks, intestinal infections which 
might interfere with-the utilization of the 
otherwise sufficient available iodine. 

Improvement on Treatment. The results 
were fairly good. Figure 1 shows that 82.5 
per cent of the total cases were definitely 
improved by treatment. In a group of 87 
previous cases treated with iodine improve- 
ment was obtained in 67.8 per cent. In 
determining the amount of improvement 
stress was placed on what patient or 
mother thought; if they volunteered the 
information that the goiter was getting 
smaller such was usually the case. At each 
examination we measured the circumfer- 
ence of the neck with a tapeline (de 
Quervain) placed at the level of the upper 
border of the most prominent of the cer- 
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vical spines (usually the 7th) and around 
the largest circumference of the neck. In 
addition we estimated the size of the loebs 
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Fic. 1. Representing graphically the amount of improve- 
ment of goiter following thyroid therapy. 


by palpation and recorded these measure- 
ments each time. This is probably the best 
method, as the factor of error is constant 
when all the examining is done by the 
same individual, while with the tapeline 
the circumference gradually increases with 
the growth of the child although the size of 
the thyroid may be diminishing. 

Effect of Length of History on Result. 
It always appeared logical to assume that 
the longer a thyroid was enlarged the more 
refractory to treatment it would be. 
Table 11 shows an analysis of the results 
according to length of history, and it is 
evident that the improvement occurring 
in the recent cases (those with a history of 
under one year) was definitely greater 
than in the cases which had the goiter for 
a longer time. It is also true that the results 
as a whole were best in those cases treated 
the longest. 

Our practice was to use I or 2 grains of 
desiccated thyroid gland daily, taken 
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TABLE II 
IMPROVEMENT BY AGE GROUPS 
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either after breakfast or in divided doses, 
after breakfast and lunch, never after the 
evening meal. In some cases we kept up 
the thyroid continuously for over a year 
with no untoward effects. It is a widely 
recognized fact, of course, that the absorp- 
tion of iodine and of desiccated thyroid 
from the intestine may be interfered with 
in these cases of adolescent goiter, and as 
in most of our cases we made no effort to 
push the dosage up to the point of produc- 
ing hyperthyroidism, it is probable that 
in some of the failures no absorption of 
thyroid was occurring. In one or two of 
our failures the amount of thyroid was 
increased until one of the cases, a girl 
aged thirteen was taking 15 grains of 
desiccated thyroid gland daily without any 
signs of hyperthyroidism, the pulse remain- 
ing at 70 and the weight increasing. 


CONCLUSIONS 


From these results it appears that 
the consistent oral administration of safe 
doses of desiccated thyroid gland sub- 


stance (1 to 2 grains daily) results in the 
improvement of the majority of cases of 
childhood goiter. 

2. It can be used over rather long periods 
of time. Frequent observation of the 
patient must be made and the occurrence 
of any signs of hyperthyroidism, e.g., 
headache, increased pulse rate, loss of 
weight, insomnia, nervousness, etc., should 
be carefully noted and the dosage immedi- 
ately reduced. 


TABLE III 
RELATION BETWEEN LENGTH OF GOITER HISTORY AND 
AMOUNT OF IMPROVEMENT OBTAINED 
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IMMEDIATE PREOPERATIVE 


TREATMENT OF EXOPHTHALMIC 
GOITER’ 


HE treatment which I wish to 

present was begun, first, on the 

extremely ill patients. As time went 
on we noticed that they responded so 
satisfactorily that it is now used as routine 
on all exophthalmic goiter cases. 

We have, for some years, endeavored to 
classify exophthalmic goiter in a workable 
way. This was attempted so that the 
internist, surgeon, laryngologist, nurse and 
everyone concerned with the case might 
understand what was to be expected in 
each case. 

The classification which we use is purely 
clinical and embraces four groups or 
stages. In the first stage are the patients 
who are seen very early, probably six or 
eight weeks in the disease, at a time when 
diagnosis is difficult because no specific 
criteria can be fixed as to when normal 
function of the gland ended and hyper- 
thyroidism began. This stage is designated 
as the “early exophthalmic.” 

In the second stage are the patients who 
come for examination later, one or two 
months before crisis occurs. In them are 
found pronounced and progressive toxemia, 
loss of weight, rapid pulse and a high basal 
metabolic rate. This stage is designated as 
“acute ascending exophthalmic.” 

In the third stage are the patients who 
have reached the crisis. From the stand- 
point of toxemia, the gland is giving off its 
maximum amount for that particular case. 
Some of these patients even in this stage 
are not extremely ill; others are in a condi- 
tion characterized by cardiac decompensa- 
tion, vomiting, acidosis, prostration and 
delirium. This stage is designated as the 

crisis.” 


J. Tate Mason, M.D. 


SEATTLE 


In the fourth stage are the patients who 
have passed the crisis and have been ill 
for some years. In them are found marked 


-exophthalmos and some bronzing of the 


skin. The metabolic rate is always above 
normal but never runs very high. Usually 
these patients carry on their work with 
difficulty, no matter how light it may be. 
Even compared with their former state of 
illness, their present condition is very bad. 
These we call the “late exophthalmic ” 
or “educated gland”’ cases. 

There are two classes of patients with 
exophthalmic goiter who require a great 
deal of care and observation. The first 
class includes young girls who develop 
the disease and become worse so rapidly 
that they may die in an explosion of 
hyperthyroidism, so violent that not all 
the classical symptoms have developed, 
i.e., the patient may have no exophthal- 
mos, relatively little enlargement of the 
gland and occasionally little tremor, but 
has very marked prostration, weakness, 
vomiting, nervous symptoms and ex- 
tremely poor pulse. Patients of this extreme 
type are usually light-haired blondes, 
inclined to be fleshy, with small wrists 
and tapering fingers. Even in the absence 
of complaint one would say at a glance 
that these individuals are not able to stand 
much physical strain. 

The second class includes patients in 
the forties or beyond who develop the 
disease rather suddenly and who do not 
present appreciable enlargement of the 
thyroid gland. They may become ill so 
rapidly that one must assume either a 
very poor resistance to the disease on the 
part of the patient or that the toxemia Is 
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extremely grave. Skin pigmentation, some- 
times so marked as to suggest Addison’s 
disease, is particularly common in this 
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group. The thyroid gland is small and on 
palpation is hard. In these cases the diag- 
nosis is often missed. The microscopic 
picture, however, is typically that of 
exophthalmic goiter. In each case studied 
we have found very rapid weight loss, 
tremor, irritability, rapid heart action, 
increased metabolic rate and marked loss 
in strength but no exophthalmos. 

In the three groups, i.e., those patients 
in crisis, the young girls and the patients 
in the fifth and sixth decades of life and 
with no appreciable enlargement of the 
thyroid gland, we see our very worst risks. 
Each patient has to be handled with 
extreme care after the diagnosis is made. 

In looking over our series of postopera- 
tive difficulties and fatalities, we were 
impressed with the fact that these patients 
came from one of these groups. 

In looking over our list of extremely 
stormy, immediate postoperative reactions, 
or those where fatality had occurred, we 
were again impressed with the fact that 
these patients had not gained weight but 
many of them had lost a few pounds just 
before operation. We came to the con- 
clusion that if we are to prevent the occa- 
sional postoperative explosion which often 
wrecks the patient almost unto death, the 
preoperative treatment must be such that 
a gain in weight of at least 2 to ro lbs. will 
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occur. This fact was particularly impressed 


upon us again when we studied a group of 
cases in which there had been even and 
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progressive convalescence. We found that 
most of these patients had gained some 
weight immediately prior to the operation. 

As we are still in ignorance as to the 
cause of exophthalmic goiter we have 
decided on a course of treatment which 
combats some of the possible causes and 
includes management to increase the body 
weight by from 1 to § per cent. 

No two extremely ill patients can be 
treated exactly alike. However, a general 
plan of treatment must be followed in all 
cases. As was stated before, we feel that 
this regime should be based on the possible 
cause of the disease as well as the symp- 
toms. Recently Houda claims to have 
isolated a staphylococcus from the thyroid 
gland in over 300 cases. Infection as the 
cause of goiter has been suggested for 
years but definite proof of its relation is 
lacking. 

The first, and most frequently men- 
tioned, theory of the cause of exophthalmic 
goiter is that there is in the water an 
organic or inorganic chemical substance 
derived from the soil. Second, is the exist- 
ence of a specific intestinal flora, the toxic 
products of which absorb the iodine of the 
food or in some other way deprive the 
thyroid gland of the iodine needed for the 
production of the 0.33 mg. of thyroxin 
metabolized by the ordinary individual 
each twenty-four hours. The third theory 
of the cause of exophthalmic goiter and 
the one we discredit more than any of the 
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others is the lack of iodine in the food. 
Bearing these theories of the etiology in 
mind, and with the desire to have as little 
postoperative explosion as possible the 
treatment was begun. It has been desig- 
nated as a “‘ten procedure treatment.” 


TEN PROCEDURE TREATMENT 


The ten procedures are as follows: 

1. Rest. Complete rest in bed in the 
hospital in a quiet pleasant room, pre- 
ferably alone, is demanded. 

2. Oxygen. Aplentiful supply of oxygen 
is furnished by free ventilation of the room 
and in extreme cases two hours each day 
in an oxygen tent is prescribed. 

3. Precordial Cold Application. An ice 
bag is kept over the precordial region 
constantly. 

4. Distilled Water Only to Drink. A 
large jar of cool distilled water (not cold) 
is kept by the bedside and the patient is 
requested to drink as much as possible. 
He is also asked to fill his glass completely 
each time and to drink all. 

5. High Caloric Diet. He is encouraged 
to take a diet of five thousand calories’ 
value daily. The diet is selected to contain 
large proportions of sea foods and aspara- 
gus, beets, carrots and mushrooms. These 
foods contain small amounts of iodine. 

6. Intestinal Antisepsis. An intestinal 
antiseptic in the form of triple sulpho- 
carbolate, grains 5, three times a day is 
administered. 

7. Colonic Irrigations. A colonic irriga- 
tion of normal salt solution is given once a 
day. Iodized salt is used in making up the 
salt solution. Two quarts of the solution 
are allowed to run into the bowel under 
very slight pressure. When the patient 
expels it the procedure is repeated four 
or five times. 

8. “Night Cap.” At bed time a “night 
cap”’ consisting of 1 oz. of honey, a bow! of 
crackers (about 6), a pat of butter, and 
a glassful of milk with two heaping tea- 
spoonfuls of lactose is given (700 calories). 
Ten grains of sulphonal are given at the 
same time to patients who sleep poorly. 
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9g. Oral Antiseptics. The gums are 
swabbed twice a day with an antiseptic 
solution (2 per cent) of acriviolet. The 
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solution used is made up as follows: 

Gentian violet (gram positive) I part 

Acriflavine (neutral) (gram negative) | 
part. 

Water to make 100 c.c. It is applied 
by means of cotton applicators. 

10. lodine. Lastly, iodine is given 
according to the degree of toxemia appar- 
ently present. The basal metabolic rate 
determination gives some information of 
the severity of the toxemia. The dose of 
Lugol’s solution may be anywhere from 
30 to 150 drops daily. 


RESULTS OF TREATMENT 


The past year there have been about 
150 patients treated under this method. 
In comparison with the number treated as 
we treated them formerly with rest in bed 
and Lugol’s solution and free diet we find 
that the average gain in these cases has 
been about 8 lbs. as compared to 244 in the 
earlier group of cases (Fig. 1). The basal 
metabolic rate has fallen about 30 degrees 
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in the group treated with the ten-step 
procedure as compared to about 15 in the 
earlier (Fig. 2). The pulse rate has declined 
approximately 32 compared with a fall of 
22 with the former method of treatment 
(Fig. 3). Under our present plan we have 
not had a single severe postoperative 
toxemia. Our observations would lead us 
to believe that while there are many parts 
of this treatment that do not mean any 
particular thing, and probably do the 
patient little good, still we do not know 
at the present time which parts to discard 
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and which to keep. We are firmly impressed 
that some of the procedures in the ten 
are vitally important to these patients. 
In the minds of the resident physicians 
and nurses in charge, there is no compari- 
son in the condition of the two groups of 
patients. In trying to size them up for 
comparison we picked patients with prac- 
tically the same pulse rate, basal metabolic 
rate and of practically the same age. | 
present these facts for consideration 
because our experience has been so satis- 
factory with this method of treatment. 


THE “ATYPICAL” IN THYROID 
WORK’ 


J. K. McGrecor, M.D. 


HAMILTON, ONTARIO 


discuss all the conditions occurring in 

thyroid work to which the term 
“atypical”? may be applied, but rather to 
draw attention to two problems which, in 
my opinion, are of sufficient importance 
to warrant consideration. 

As stated by McClure,' nothing new has 
appeared in medical literature since the 
discovery of thyroxin by Kendall in 1914, 
in spite of the many hundreds of papers 
appearing on the subject. However, in a 
practical way, we may look back on the 
same period with a good deal of satis- 
faction as we visualize the progress made 
in the better understanding and manage- 
ment of this phase of our work. 

The acquisition of such knowledge has 
made it possible to standardize our con- 
ception of diseases of the thyroid, in our 
own minds at least, and as a natural 
sequence, to adopt a standard treatment. 

There are two forms of thyrotoxicosis, 
well described and differentiated by Plum- 
mer, which are so common in every day 
practice that we have come to regard them 
as typical. These are the adenomatous and 
the exophthalmic goiters, each requiring 
separate and distinct consideration and 
treatment. 

Disregarding the endemic or colloid 
goiter, my conception of these two typical 
forms may be briefly summarized as 

. Toxic adenoma presents itself with a 
heel of indefinite onset, and shows 
symptoms such as nervousness, tremor, 
weakness and loss of weight. Adenomas are 
palpable in the gland, and the basal meta- 
bolic rate is usually raised. In the later 
Stages of the disease the cardiac changes 
are accentuated. 


la is not the purpose of this paper to 


This group does not stabilize under 
Lugol’s solution; and in a palliative way is 
only influenced by rest. Thyroidectomy 
in one or more stages is the treatment of 
choice, and the prognosis depends upon the 
length and severity of the intoxication. 

2. The other typical form is that of true 
Graves’ disease, in which we elicit the 
history of a sudden onset and see one or 
more of the cardinal symptoms, such as 
weakness, tachycardia, tremor and exoph- 
thalmos with nervous symptoms predomi- 
nating. In addition may be noted selective 
muscular weakness, inordinate appetite, 
loss of weight and changes in the gland 
itself, varying from a slight enlargement 
to a pulsating vascular tumor. A rise in the 
basal metabolic rate is to be expected and 
this will correspond very closely to the loss 
of weight. 

This group stabilizes in every way under 
Lugol’s solution, seldom requires a divided 
operation, shows a constant pathology in 
the gland after treatment, and from the 
standpoint of prognosis, follows out a very 
definite course which can be forecast even 
to guessing within a few pounds of the 
probable increase in weight. 

The treatment and prognosis in these 
types are so clear-cut and the results 
usually so remarkable, especially in the 
exophthalmic variety, that we may justly 
feel that our therapy in these diseases 
approaches perfection more nearly than 
in any other of the major ailments to 
which man is heir. 

When we realize the uniformity of our 
results in cases falling into these two 
groups, we experience a sense of keen 
disappointment when we come in contact 
with patients who do not react as expected, 
or in whom a thyroid intoxication was 
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overlooked. When this occurs, we are 
forced to conclude that these are “ atypical’ 
forms of thyroid disease. 

I wish to call attention to two distinct 
types which I believe cause most of us 
considerable worry: 

1. The case with symptoms of toxic 
adenoma without elevation of the basal 
metabolic rate. 

2. The case simulating Graves’ disease 
in which the metabolic rate is persistently 
normal. The latter might well be called 
“pseudo-exophthalmic goiter.” 

The first group includes those to whom 
operation has been denied from an over- 
estimation of the importance of the 
metabolic rate or from failure to detect path- 
ology in the thyroid gland. This is usually 
due to improper or insufficient exami- 
nation. It goes without saying that a 
patient presenting himself with a tremor 
and tachycardia should have a careful 
palpation of the gland plus a skiagraphic, 
as well as fluoroscopic, examination of the 
substernal region. 


In palpation, such aids as the patient’s 
swallowing or coughing and placing the 
patient in such a position that the neck is 


accentuated, should never be overlooked. 

We have repeatedly seen adenomatous 
goiters produce symptoms of thyrotoxico- 
sis without elevation of the basal metabolic 
rate. We have also seen a number of cases 
in whom a single hidden adenoma was the 
cause of attacks of dyspnea simulating 
asthma. In others, voice changes have 
been noted. In these the presence of a 
thyroid nodule was only detected by the 
recognition of a displaced larynx or trachea. 
A distinct adenoma, whether palpable or 
demonstrated by roentgen ray, should be 
treated by excision if any of the symptoms 
of thyroid intoxication or obstruction are 
present. 

That any adenomas should either be 
removed or be under constant observa- 
tion has been stressed by Pemberton, 
and yet I wish to emphasize the apparent 
ease with which pathology may be over- 
looked in a cursory examination of the 
thyroid, and the toxicity of the same 
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misinterpreted by the absence of a rise 
in the metabolic rate. 

Our second group, which I have called 
“pseudo-exophthalmic _goiter,’”’ includes 
those cases presenting symptoms of Graves’ 
disease, nervousness and tachycardia pre- 
dominating, who show no elevation of the 
basal metabolic rate, and in whom we have 
convinced ourselves no adenomas are 
present. 

In addition to these major symptoms, 
the patients may have muscular weakness, 
heat intolerance, “flushing,” gastrointes- 
tinal disturbances and possibly a slight 
rise in temperature. They are not worse in 
the morning, have not selective muscular 
weakness, nor do they show crises as in 
true Graves’ disease. These patients pay 
particular attention to the symptoms 
which may have been suggested to them 
regarding their neck, i.e., feeling of con- 
striction, choking and difficulty in swallow- 
ing which are rarely seen in true exoph- 
thalmic goiter. Most important is the 
fact that their symptoms start in early 
life and a careful history may discover a 
number of similar cases in the same family. 
This type was named the forme fruste by 
Charcot? who believed it represented an 
incomplete type of true Graves’ disease. 
Hertzler’s* opinion that Charcot was 
guided by symptoms present at a given 
time, and that he entirely ignored the 
onset, the physical substratum and the 
final course of the disease, is borne out by 
our Own experience. 

Such patients are so often the victims 
of over-enthusiastic specialism, that they 
present the greatest goiter problem of 
today. My own experience has been that 
many of these cases on whom I ‘have 
operated have shown not the least improve- 
ment. Of those who apparaently have 
benefited by thyroidectomy at least 90 
per cent show only changes which could 
be attributed to psychic causes and rest. 

I have been able to follow enough cases 
operated upon at other clinics to assume 
that other surgeons are experiencing the 
same disappointing results. 

Plummer‘ believes that cases of exoph- 
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thalmic goiter occur with no elevation of 
the basal metabolic rate. If this rate is 
persistently normal and the patient not 
under treatment, I believe this diagnosis a 
dangerous procedure. In the group under 
discussion operation is contraindicated 
and if undertaken will only react as a 
reflection against our diagnostic art and 
will place in disrepute a therapy, the 
success of which is without parallel in 
medical endeavor. 

The more we study this problem, the 
more convinced we become that we are 
not dealing with disfunction of the thyroid 
gland, but with some condition simulating 
disease of that organ. Lahey® says, that 
when he does not get a cure following 
thyroidectomy, he has either not removed 
sufficient gland, or he has not dealt with 
a diseased goiter. Kocker’s dictum: “‘No 
thyroid gland—no Graves’ disease,” if 
written today would probably read: ‘No 
thyroid, no elevation of the basal metabolic 
rate—no Graves’ disease.” 

My reasons for this conclusion are as 
follows: 

1. The reaction uniformly found in 
Graves’ disease under Lugol’s solution 
does not occur. What improvement there 
is may be accounted for by rest, and the 
thyroid gland shows no palpable change. 

2. The pathological picture of the gland, 
if operation be undertaken, is entirely 
different from that met with in true 
Graves’ disease following iodine adminis- 
tration. Broder’s description of the exo- 
phthalmic gland as “swiss cheese” in 
appearance is entirely absent. The gland 
is “tough” in consistency and in a general 
way, in the gross, resembles a simple 
colloid. 

3. Results following operation are never 
spectacular. As I said before, improvement 
may be put down to psychic causes plus 
rest. 

4. As our experience grows and our poor 
operative results impress us more forcibly, 
We are finding causes outside of the thy- 
roid gland which may produce these con- 
flicting symptoms. 
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Only by careful observation through 
years where personal contact is possible, 
can one properly realize just how poor our 
surgical results are in this type of case. 
It may not be out of place to mention here 
how unreliable statistics may be. There are 
very few patients following any operation 
who will state that there has been no 
improvement when replying to a question- 
naire. This is possibly due to a natural 
human dislike to admit the buying of a 
valueless article. We have found the 
observations of an astute family physician 
a better gauge of results than surgical 
statistics. 

To the general practitioner and to those 
particularly interested in thyroid work, a 
study of the cause of what may be called 
pseudo-exophthalmic goiter is not only 
interesting, but very necessary. The fact 
that my explanation is theoretical cannot 
detract from the importance of the under- 
lying causative agents, and the prognosis 
to the patient. 

In studying the problem, I sent question- 
naires to a number of our leading internists 
asking their experience in diseases causing 
nervousness and persistent tachycardia 
not due to thyroid disfunction. Barker, in 
answering, stresses psychoneurotic states, 
chronic infection and intoxications of 
various sorts. Meakins says that, so far 
as he knows, the only other condition 
which gives a tachycardia of normal rhy- 
thm is the so-called ‘‘soldier’s heart,” a 
parallel of which is found also in civil life. 
Most others agree with these opinions. The 
question may then be asked: Are there 
organisms which have a special selectivity 
for the nervous system and through it 
affect the cardiac centers? Experience 
seems to answer in the affirmative, for 
surely there can be no practitioner who 
has not observed the symptoms of ner- 
vousness, tachycardia, tremor and so forth, 
in patients with a history of influenza. 
It has been our observation that this 
infection leaves a much wider trail of these 
disabilities than does a rheumatic diathesis. 
To these two diseases we may add intes- 
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tinal intoxication, for we have seen several 
patients permanently cured of their symp- 
toms by means of colonic irrigations when 
this diagnosis has been made. Such cases, 
however, are not numerous, for in the 
consideration of chronic infections as a 
cause of symptoms suggesting hyper- 
thyroidism, one is at once struck by the 
infrequency with which these symptoms 
are cured, or even ameliorated, by a 
removal of such common foci as tonsils 
or teeth, even when definitely diseased. 

While our observations seem to correlate 
many of these cases with a history of 
attenuated acute infections, a far greater 
number present themselves when the 
underlying factor (too frequently unrecog- 
nized) is an unstable condition of the 
nervous system. 

This has been recognized by various 
authors. Crotti,6 in a résumé of the 
experience of many neuropathic hospitals 
during the war relative to the “‘soldier’s 
heart,” concludes that ‘‘emotion, fear, 
fright, et cetera, are not to be regarded, 


at least in the majority of cases, as the 
primary causative factor, but only as a 
secondary one, the primary cause being 
an already latent unrecognized thyroid 


disturbance.”’ He further adds that this 
minority group, as Is apparent In every 
day life, has heredity as a possible pre- 
disposing factor. If his statement be true, 
then there are a great many victims of 
thyroid disease, in Canada, at least, who 
have been denied a much needed operation. 
My own contact with these post-war 
patients does not bear out the above 
contention; and my chief disagreement 
with Crotti is the number he classes as of 
thyrotoxic origin. I cannot believe that 
focal infection plays a very important 
role, but hold the view that most of this 
group belong to the aforementioned minor- 
ity and should be classified as cases of 
neurosis with a hereditary basis. 

My main reason for this view is that 
these patients do not improve after a 
thyroidectomy; nor can we take the same 
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attitude of some others who attribute 
the cause of failure to the removal of 
insufficient gland tissue. It would seem 
more reasonable to believe that these 
patients have inherited a condition of 
hypertonus of the sympathetic system, 
as pointed out by Hesse and Eppinger, 
than to assume that this system is sec- 
ondarily affected by an abnormal product 
of the thyroid gland. Indeed, we have 
observed that the more we investigate the 
family history in conjunction with the 
general practitioner, the more we are 
able to trace a familial tendency towards 
this so-called sympathetic hypertonus. 
A familiar example is the breeding of 
thoroughbred horses, and if such condition 
could be reproduced in man, we would have 
a perfect base for such cases as “‘soldier’s 
hearts” or the “‘pseudoexophthalmic group 
of symptoms.” 

I have endeavored in a very brief way 
to outline two problems which seem to me 
“atypical” in thyroid work: The one in 
which I am afraid I may have missed the 
adenomatous goiter; the other in which 
I fear I have operated upon a normal 
thyroid. 

Reading Plummer’s masterly treatise in 
his Beaumont lecture makes us realize how 
meagre is our knowledge of this subject. 
My presumption in offering my own 
observations can only be warranted when 
I recall the remark of W. J. Mayo: “Pos- 
terity can be benefited only by the individ- 
ual putting on record what he has actually 
observed.” 
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THE THYROID IN INFECTIONS 
AND TOXEMIAS 


PATHOLOGICAL CHANGES IN THE HUMAN GLAND* 
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in the thyroid glands of presumably 
healthy people and patients dying 
without any symptoms referable to the 
thyroid is much more common than is 
generally conceded. We were greatly sur- 
prised to find that of a series of 41 thyroid 
glands removed at autopsy from patients 
dying from diseases other than those 
referable to the thyroid clinically, only 
26.8 per cent could be classified as normal 
glands. A large portion of the 26.8 per 
cent contained some scar tissue and even 
small areas of focal hyperplasia which 
we believe were the results of injuries 
of a _ physiological or bacteriological 
nature, similar to the ones we are about 
to describe. The most common lesions 
were hyperplasia, desquamation and loss 
of colloid. This group comprised 36.5 
per cent of the 41 cases; 17 per cent 
presented the picture seen in colloid 
goiters, except that the glands were only 
moderately enlarged. The predominating 
lesion in the remainder (19.5 per cent) 
was dense deposition of scar, which gave 
the thyroid a Iobulated appearance. 
In previous publications':? we have 
called attention to the presence of a 
lesion consisting of hyperplasia, desqua- 
mation and loss of colloid in the thyroid 
gland of animals tollowing severe infections 
or toxemias. Although not constant, such 
a lesions can be found in fully 80 to 85 
per cent of animals dying from infections 
or toxemias. Organisms inhabiting the 
intestinal tract seem slightly more prone 
to produce these changes than the pyogenic 
group (Fig. 4). These same changes are 
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almost constantly found in the thyroid 
glands of animals which have succumbed 
to intestinal obstruction, produced experi- 
mentally (Fig. 2). 

Pathological changes in the thyroid as 
the result of acute infectious processes have 
been recorded by previous workers, but 
seem to have escaped generalized recog- 
nition in this country. Halsted* remarks 
that he noted, in 1888, that such changes 
occurred after experimentally produced 
infections, but we were unable to find his 
original article. A few years later, Sokolow‘ 
recorded pathological changes in the thy- 
roid of human beings following infections. 
Roger and Garnier,’ and McCarrison® 
have reported observations of a similar 
nature. In 1901, however, Kashiwamura,’ 
in a study of the thyroid glands of patients 
dead from various infectious diseases 
attempted to disprove the findings of 
Sokolow and Roger and Garnier. 

Concomitant with the production of 
hyperplasia, desquamation, etc. in the 
animal’s thyroid, by serious infections or 
toxemias, we observed a pronounced and 
practically constant drop in the iodine 
content of the gland. Marine and Lenhart* 
have made careful studies of hyperplasia 
and iodine content of the thyroid gland 
of animals as well as humans and have 
noted that the iodine content varied 
inversely with the amount of hyperplasia. 
They remark that the three views regard- 
ing the cause of thyroid disturbances can 
be summarized as follows: (1) Active 
hyperplasia is a compensatory and sec- 
ondary reaction to a disturbance of nutri- 
tion. (2) It is the result of a specific 


“From the Department of Surgery, Washington University School of Medicine and Barnes Hospital, St. Louis. 
Read at the Annual Meeting of the American Association for the Study of Goiter, Denver, June 18-20, 1928. 
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infectious agent. (3) It is a primary 


thyroid disturbance. We feel that the 
possibility of demonstration of a specific 


Fic. 1. Normal thyroid of a dog. Note that there is 
slightly more hyperplasia than is seen in the human 
gland. 


infectious agent as the primary cause is 
remote, especially because such definite 
changes can be produced (Figs. 2 and 
4) by any number of toxic and infectious 
agents. We concur in the opinion of 
McCarrison and others, that the produc- 
tion of simple goiters can be accounted for 
by a lack of iodine and by infectious and 
toxic agents. It is obvious that, of the 
latter group, physiological strains, such as 
puberty, pregnancy, etc., may be an 
important factor. 

The iodine content of normal thyroid 
glands varies considerably, but is largely 
dependent upon the locality in which the 
people live. Baumann,’ who first demon- 
strated iodine in the thyroid gland, reports 
extremely low figures. It must be remem- 
bered, however, that the glands upon 
which he conducted his experiments were 
obtained largely from a goiterous region. 
Wells, Marine and Lenhart and others 
report a higher figure of 12 to 16 mg. iodine 
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per gland. The weights varied from 20 to 
30 gm. A few normal glands which we 
have analyzed have averaged 24 gm. in 


Fic. 2. Desquamation, loss of colloid and early hyper- 
plasia seen in the thyroid of a dog dying from 
experimentally produced intestinal obstruction of 
nine days’ duration. 


weight and have yielded an iodine content 
of 22 mg. per gland. It is quite probable 
that the higher figures of total iodine as 
obtained by us can be accounted for by 
the fact that the water and food in the 
vicinity of St. Louis have a relatively high 
iodine content. A large percentage of the 
supposedly normal glands removed from 
people who have succumbed to sudden 
death by accident will be found not 
normal. The type of lesion encountered 
in such instances is usually adenomatous 
in character, with small adenomas visible 
in the gross, but without any hyperplastic 
changes microscopically. The total weight 
of a gland of the adenomatous or colloid 
type as mentioned is practically always 
above normal. 

It is agreed that the iodine content of 
hyperplastic and colloid glands depends 
for the most part upon the structure. 
Baumann, Wells, Marine and others have 
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noted that the total amount of iodine per 
gram of gland in hyperplastic goiters is 
usually less than half as much as normal, 


Fic. 3. Marked hyperplasia with piling of epithelium, 
scarcely to be differentiated from the picture in 
exophthalmic goiter found in humans not receiving 
iodine therapy. This was obtained from a dog with 
an infection of three weeks’ duration produced by 
contamination of a neck wound with fecal matter 
and implantation of a foreign body to prevent heal- 
ing. Hyperplasia of this extent occurs only in a small 
per cent of cases. 


but that the total amount is only very 
slightly below normal figures. In colloid 
and adenomatous goiters the total amount 
of iodine may be 2 to 3 times normal 
(25 mg. to 50 mg.) but the amount of 
iodine per gram of gland may be equal 
to or slightly higher than the amount of 
iodine per gram of gland in normal 
thyroids. The iodine content of such 
glands is variable, as may be illustrated 
by the demonstration of only 9 mg. iodine 
in an adenomatous gland 40 gm. in 
weight, obtained from a person who was 
killed in an accident. 


DISCUSSION OF PATHOLOGICAL AND CHEM- 
ICAL FINDINGS 


As stated, we have conducted chemical 
and microscopical examinations on 41 
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thyroids as obtained at autopsy, and 18 
goitrous glands (exophthalmic and adeno- 
matous) as removed at operation. In view 


Fic. 4. Desquamation of acinous cells, loss of colloid 
and early hyperplasia produced in the thyroid of a 
dog which received two injections of “loop toxin” 
containing B. coli, proteus, Welchii, and hemolytic 
streptococcus. The amount of iodine contained in 
the gland was low: 0.112 mg. per kilo of body weight 
as compared to the normal amount of 0.304 mg. per 


kilo of body weight (see also Fig. 5). 


of the decrease in iodine content, loss of 
colloid and hyperplastic changes with 
desquamation which we noted in the 
thyroids of animals suffering from severe 
infections, we anticipated similar findings 
in humans. It is significant that, although 
these same changes are observed in the 
glands of human beings who died from 
infections, they are not nearly as constant 
as those noted in animals. 

From Table 1 it can be seen that the 
lowest figures of total iodine in the thyroid 
are found in patients who have died of 
illnesses of short duration and severe 
intensity and usually of an infectious 
nature (that is, peritonitis, pneumonia, 
etc.). It should be stated, however, that 
all patients who have died from such 
infections do not show such a decrease in 
iodine content. We cannot predict whether 
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this is best accounted for by an increased 
resistance of the thyroid of the human over 
that of the animal, or by the ingestion of 


wa 
Fic. 5. Thyroid of a dog injected as animal in Figure 


4, but which was given iodine (1 minim per kilo per 
day) for five days previous to injections, and daily 
thereafter until it died. Note that a fairly normal 
architecture has been maintained with colloid of 
about normal amount. The iodine content was 0.225 
mg. per kilo of body weight, still below normal in spite 
of iodine feeding. 


medicines containing iodine. The former 
explanation seems more logical, but it is 
likely that both factors enter into the 
explanation. There is a slight but definite 
tendency toward a decrease in amount of 
thyroid tissue per kilo of body weight in 
patients who have succumbed to acute 
infections, and a very pronounced tendency 
toward a marked increase in weight of 
the thyroid of patients who have suc- 
cumbed to chronic infections, such as 
endocarditis, chronic lung abscess, chronic 
colitis, etc. 

We have observed, as did Marine and 
Lenhart several years ago, that the iodine 
content of thyroid glands varies inversely 
with the amount of hyperplasia present. 
It has also been noted by many observers 
that the iodine content of glands varies 
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directly with the amount of colloid. On 
the basis of this observation it has been 
concluded by numerous observers that 


Fic. 6. Severe grade of desquamation of acinous cells 
in the thyroid of a patient who died of broncho- 
pneumonia. Desquamation does not occur as readily 
in the human as in dogs. 


the iodine is held in a compound in the 
colloid and that this substance is the most 
important ingredient of the thyroid secre- 
tion. We have noted, however, that there 
are numerous circumstances when this 
assumption is not entirely true. For 
example, the gland shown in Figure 2 
contained about half as much iodine as 
a normal animal’s gland should contain, in 
spite of the fact that no colloid can be 
seen in the photograph, or to any appre- 
ciable degree anywhere else in the section 
of the gland. In another instance the 
thyroid of a patient who had received 
iodine therapy before death (see footnote, 
Table 1) yielded a high total iodine 
content, but separate analysis of 0.75 
gm. colloid, removed from the dilated 
acini, revealed iodine in such a small 
quantity as to be practically imperceptible. 
In addition to these findings we have been 
unable to see (grossly or microscopically), 
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TABLE 1 
RESULTS OF IODINE DETERMINATIONS ON GLANDS OF 
PATIENTS REMOVED AT AUTOPSY (ALL ADULTS 
EXCEPT ONE) 


Meg. Mg 
No. Wt. of lodine Iodine, 
of Diagnosis Gland | PS ad ota 
Gms.) Kilo Gm. Iodine 
Cases (Gm Body Fresh 
Wt. Gland 
3 | Acute peritonitis........ 19.1 .312. .§79 11.066 
I Lobar pneumonia (bi- 
lateral empyema)....... 19.0 -19! .422 8.01 
1 Acute peritonitis and 
nephritis (carcinoma of 
1 Acute lung abscess...... 13.0 177 612 7.956 
I Postoperative hemor- 
I Pyonephrosis (child of 
5.4 -553 1.90 |10.5 
3 Bronchopneumonia and | 
general carcinoma...... 25.6 -203 .491\/12.536 
4  Bronchopneumonia...... 28.5 .279 .817 20.109 
I Peritonitis and pyone- 
phrosis (had iodine ther- 
85 .607. .607 51.51 
1 Subdiaphragmaticabscess 21.2 .367 1.428 30.273 
I Hodgkin’s disease....... 27.0 -410 = .713 19.224 
1. Chronic perinephritic ab- 
scess (carcinoma of kid- 
4 Vegetative endocarditis.. 39.1 -516 .728)'28.347 
 Amebic dysentery....... 23.5 .481 .778 18.283 
17.5 -192, .875/15.312 
I Lymphosarcoma......... 19.0 720 1.97037.40 
2 Septicemia (long dura- 
Lung abscess (no lipiodol) 27.3 .380 .696 19.003 
2 Lung abscess (had lipio- 
dol injection).......... 32.0 2.063 2.655 92.85 
3 Acute tuberculosis....... 22.7 .587 1.208)290.41 
3 Carcinoma without termi- 
nal infection........... 31.8 .553 1.368 30.501 
3 Acute cardiac failure... .. 34.1 -326 .611/20.966 
1 Chronic colitis* (had 
iodine therapy)........ 87 1.383 .636 55.332 
| 
6 Normal (vicinity of St. 


Separate analyses of colloid and thyroid tissue containing 
colloid were made, and practically no iodine found in the colloid, 
in spite of the fact that the gland contained .636 mg. iodine per 
gm. of gland. 
any appreciable difference in the amount 
or appearance of the colloid, in adenoma- 
tous glands of patients who have received 
iodine and in adenomatous glands of 
patients who have not received iodine, even 
though the glands of the former contain 
twice as much iodine as the glands of the 
latter group of patients. We, therefore, feel 
convinced that the cells of the thyroid 
contain iodine not in combination as 
colloid, but in a capacity which, never- 
theless, is of considerable importance 
physiologically. The absorption of iodine 
by the thyroid of patients to whom iodine 
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had been administered was first demon- 
strated by Nagel and Roos!® in_ 1902, 
although it was, no doubt, suspected by 
Kocher and others. 

As stated previously, 36.5 per cent of the 
41 thyroids removed at autopsy showed a 
definite hyperplasia of varying degree. 
The thyroids exhibiting the greatest 
amount of hyperplasia were obtained from 
patients who succumbed either to respira- 
tory infections (pneumonia and pharyngeal 
abscess) or peritonitis. It should be stated 
that all cases of pneumonia and peritoneal 
infections do not reveal this change, but 
it is nevertheless true that in this series, at 
least, the advanced hyperplastic changes 
were not noted in any other group of 
diseases. Loss of colloid and decrease in 
iodine content is a quite constant accom- 
paniment of hyperplasia. Desquamation, 
frequently seen in the thyroids of animals 
dying from infections, is not encountered 
so often in humans but is occasionally 
seen. Figure 6 illustrates a moderately 
severe desquamation of acinous cells in a 
patient with a severe cystitis, caused by a 
carcinoma of the bladder, who died of 
bronchopneumonia. We feel that desqua- 
mation is evidence of the more severe 
type of damage to the thyroid, since 
many of the cells thus: isolated appear 
to be degenerating. In many areas there 
are small clumps of cells undergoing 
hyperplasia, which presumably have arisen 
from the cells of acini remaining intact 
during the process of desquamation, or 
from the cells of collapsed acini. It seems 
logical to assume that the damage accom- 
panying desquamation, and possibly also 
the extreme scarring seen in “woody”’ 
thyroiditis, is a step in the development 
of the myxedematous gland. 

In 15 per cent to 20 per cent of the 
glands removed at autopsy, diffuse and 
dense scarring was pronounced and con- 
stituted the chief pathological change 
present. Focal invasion of lymphocytes is 
common but, in no instance, was any 
leucocytic invasion discernible. Frequently 
hyperplastic areas were found buried 
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In scar tissue. In no instance was the exact 
picture of a “woody” thyroiditis found, 
but the gland shown in Figure 7 illustrates 


Fic. 7. Thyroid of a patient who died of peritonitis 
(B. coli) of nine days’ duration. Note the extensive 
hyperplasia and desquamation with only a few acini 
maintaining colloid, and their normal shape. The 
dense scarring seen is attributed to previous attacks 
of unknown nature on the thyroid. It is not difficult 
to assume that such areas would give rise to adenomas 
at a later date. 


what may be an early stage of this patho- 
logical process, which was first described 
in 1896 by Riedel, after whom the disease 
has been named. The mechanism of 
formation of the true thyroiditis appears 
to be distributed over quite a period of 
time and probably consists of the bombard- 
ment of the thyroid by such factors as 
toxic, chemical and bacterial agents. Only 
in rare instances does the focal implanta- 
tion of organisms appear to exert an influ- 
ence in the production of this disease. 
Adenomatous structure and colloid type 
of goiter were encountered in 17 per cent of 
the 41 cases and routinely exhibited a 
moderate increase in weight. No relation 
of past or present illnesses of the patient 
to the production of glands of this type 
could be demonstrated, except that these 
thyroids were usually found in patients 
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who had chronic infections and debilitating 


diseases such as chronic lung abscesses and 
endocarditis. 


Fic. 8. Thyroid of a patient who died of an acute 
lung abscess of four weeks’ duration. Note that the 
destruction has not been as marked as in Figure 7, 
but that the hyperplasia is more advanced. 


We observed, as has been noted by 
Sarbach!! and others, that diseases like 
carcinoma, sarcoma, neurosyphilis, etc., 
do not produce any significant changes 
in the thyroid gland. 

Quantitative iodine determinations were 
made upon 20 goiters removed at opera- 
tion. Of this number 14 were of the exoph- 
thalmic type. Microscopically 12 of this 
number revealed “iodine therapy involu- 
tion,” emphasized of recent years by 
Else,!? Allan Graham, Rienhoff and others. 
The average total amount of iodine was 
48.0 mg., roughly twice the amount found 
in normal glands. It illustrates the capacity 
of the toxic gland to absorb iodine. The 
amount of iodine per gram of fresh tissue 
is .765 mg. or still lower than the amount 
per gram in normal glands. The amount of 
iodine found was roughly directly pro- 
portional to the amount of colloid as seen 
in the microscopical sections except in 
instances previously mentioned. The cur- 
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rent assumption that glands deficient in 
iodine will absorb more iodine than normal 
glands does not apparently hold true in 


of 4 patients not having thyrotoxicosis, 
to whom iodine was given for a period of 
one or two weeks, was 73 mg. per gland. 


Fic. 9. Non-toxic adenoma weighing 250 g. removed 
from a patient who had not received iodine therapy. 
Very little gland left at operation. Moderate amount 
of colloid visible. The total amount of iodine was 31.9 
mg., slightly more than that seen in normal glands, 
but about the average amount found in non-toxic 
adenomas as reported by other workers. 


the glands of exophthalmic goiter since the 
average amount of iodine in the glands 


Fic. 10. Toxic adenoma weighing 125 gm. removed from 


a patient who had received iodine therapy. Note 
that the amount of colloid does not appear to exceed 
that seen in Figure 9, but the total amount of iodine 
was 95.7 mg. (Table 11). This not only proves that 
toxic adenomas will absorb large quantities of iodine, 
but, when considered with the fact that glands with- 
out visible colloid such as seen in Figure 2 may fre- 
quently contain half as much iodine as normal, 
suggests that the colloid is not the only iodine- 
containing substance in the thyroid gland. 


TABLE 
No. Gms. of Gms. of Mg. Iodine Mg. Iodine Total 
of Gland. per Gm. 
) Diagnosis Gland per Kilo Iodine 
Excised | | Body We.| (Mg.) 
(Est.) Gland 
12 | Exophthalmic goiter (gland involuted)...... 53.8 62.7 . 862 765 48.0 
I Exophthalmic goiter (gland not involuted).. . op) 58 -085 3:4 
10 (2 op) 9.5 .007 .968 
I Exophthalmic goiter (gland not involuted)... 40 47 . 194 . 292 11.68 
Exophthalmic goiter (without iodine ther- . 8 
5 Toxic adenoma (iodine therapy)............ 104 121 1.234 741 62.9 
I Non-toxic adenoma (without iodine therapy) 320 380 . 338 .099 38.28 
6 Normal gland (vicinity of St. Louis).................. 24 .373 .933 22.4 


_ "On account of the prevalence of preoperative iodine therapy, figures in this group are not available in this 
clinic now, and an average of figures as found in the literature is hereby listed. 


This suggests that in exophthalmic goiter 
the iodine deficiency is caused, for the 
most part, by an inability of the gland to 


Fig. 11. Thyroid removed from a young man with 
exophthalmic goiter, who had received the routine 
preoperative iodine therapy. Section shows marked 
hyperplasia with practically no involution. Very 
little or no colloid visible. At least five-sixths of the 
gland removed by operator. Total iodine very low; 
3.4 mg. (compare with the normal of 22.4 mg.). 
This patient returned nine months later with a 
recurrence of his goiter, which was distinctly of the 
adenomatous type, both grossly and microscopically. 
We are of the opinion that such glands not under- 
going involution and not accepting iodine when the 
routine preoperative therapy is given may offer a bad 
prognosis from the standpoint of recurrence. 


assimilate iodine unless present in excess. 
Even in the presence of the ingestion of an 
excess of iodine, the absorption is not as 
great as in normal glands. It is barely 
possible that variations in the intestinal 
flora may be a factor in the deficient 
absorption of iodine from the intestinal 
tract. 

The glands of 2 other patients with 
exophthalmic goiter failed to show the 
involutional changes as noted above, and 
presented a picture such as was routinely 
seen in exophthalmic goiter before the 
day of preoperative iodine therapy. Anal- 
yses revealed a total iodine of 3.40 mg. 
in one gland and 11.68 mg. in the other 
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(Table 11). The patient with the gland 
containing 3.40 mg. iodine was operated 
on eighteen months ago, but returned 


Fic. 12. This section was removed from the thyroid of a 
patient who died following three weeks’ illness with a 
severe pharyngeal abscess. Note that the hyperplasia 
can scarcely be differentiated from that seen in 
exophthalmic goiter. Compare with Figure 11. 
Note the similarity in the type of hyperplasia and 
morphology. 


nine months later with a recurrence which 
microscopically was shown to be a typical 
adenoma. Analysis at this time still 
revealed a very low iodine content. How- 
ever, as far as is known he has remained 
symptom-free since his second operation. 
The other patient, whose gland had not 
involuted and contained only 11.68 mg. 
iodine in the whole gland, was operated on 
only a few weeks ago. Sufficient time has 
not elapsed to determine whether a cure 
has been effected. Needless to say, this 
patient has been carefully instructed to 
take Lugol’s solution daily for several 
months during his postoperative course. 
This has been advised by Else and others 


as a preventive measure against recurrence. 


COMMENT 


In other articles'® we have recently 
presented data from experiments on the 
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basal metabolic rate in animals injected 
with large amounts of toxins and organ- 
isms. We found that there was almost 
invariably an elevation in the metabolic 
rate in the presence of infections and 
toxemias, regardless of whether the tem- 
perature of the animal was elevated or 
not. However, a very definite relation 
between fever and basal metabolic rate 
was noted, as has been emphasized by 
Barr and DuBois. We also observed that 
injection of large doses of histamine 
produced an elevated metabolic rate with- 
out the presence of fever. 

An interesting observation was acci- 
dentally encountered when the thyroid 
glands of 2 patients with chronic lung 
abscess and bronchiectasis were analyzed 
for the iodine content. The average of the 
total iodine content of the 2 glands was 
found to be 92.5 mg. iodine, which is four 
to five times the normal amount. Investi- 
gation revealed the fact that each patient 
had had several injections of lipiodol into 
the lungs for diagnostic purposes. The 
elevation of the total iodine content is so 
striking that absorption of iodine from 
the lipiodol seems, without doubt, to have 
taken place. 


SUMMARY 
We have observed that following infec- 
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tions and toxemias of a severe nature, the 
same changes take place in the human 
thyroid as occur in the thyroid gland of 
animals, but to a lesser extent. These 
changes are loss in colloid, hyperplasia, 
desquamation of acinous cells and decrease 
in iodine content. Administration of iodine 
by mouth is followed by an absorption of 
iodine by the thyroid glands of patients with 
exophthalmic goiter, adenomatous goiter 
(toxic or non-toxic) and normal glands. 

Injection of lipiodol into the lungs of 
2 patients with lung abscesses and bron- 
chiectasis produced a rise in the iodine 
content of the thyroid gland, to the extent 
of four or five times normal. This suggests 
that iodine can be absorbed from lipiodol, 
since the amount that escaped into the 
alimentary tract hardly seems suflicient 
to produce such a pronounced change in 
the iodine content of the thyroid. It seems 
probable that the tendency toward recur- 
rence of exophthalmic goiter after oper- 
ation can be predicted by the iodine 
content of the gland and its histological 
response to iodine. Hyperplasia of the 
type which can scarcely be differentiated 
from that seen in exophthalmic goiter is 
not uncommonly found in the thyroid 
glands of patients dying from acute 
infections. 
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THE PRESENT STATUS OF 
ELECTROSURGERY- 


Grant E. WarD, M.D., F.A.C.S. 
BALTIMORE 


O those of us who have spent no little 
labor and money in research and the 
study of the effect of h. f. c.f on ani- 
mal and human tissue, it is difficult to 
understand the apparent blindness of the 
medical profession, physicians and surgeons 
alike, to the present remarkable therapeu- 
tic effect of h. f. c. and what is more 
important, the as yet undiscovered possi- 
bilities of their use in both medicine and 
surgery. 

A careful analysis of the present status of 
electrosurgery helps in understanding this 
skeptical attitude of our professional 
brethern, at the same time pointing out 
remedies for the failures and suggesting 
possible future developments. 

On the one hand we have enthusiasts 
with unsound deductions cooperating with 
manufacturers, who declare their h. f. 
apparatuses far superior to any other. 
These as well as “‘high pressure” salesmen, 
urge the adoption of their special machines 
by any doctor who desires to become, in a 
few days, efficient in the application of 
h. f. c. in a medical or a surgical way, as the 
case in hand may demand, and who 
believes he can do it. On the other hand, 
after watching these well-meaning and 
enthusiastic doctors and laymen and seeing 
their painted Utopias disappearing in the 
distant haze of the horizon, many of our 
professional brothers cast away, without 
further ado, all h. f. apparatuses. With 
them goes the work of honest, scientific 
investigators which, as yet, is not complete, 
time and opportunity not yet having per- 
mitted the correlation of the physical and 
biophysical phenomena with a more thor- 


+ h. f. c.: high frequency currents. 


ough study of the local and general body 
reactions and clinical results. 

Comparing this more superficial aspect 
of affairs with the real situation one finds 
a fascinating field for scientific investiga- 
tion. As a basis of foresight and scientific 
imagination let us take cognizance of the 
present status of electrosurgery. Neither 
the scope of my experience nor the limits 
of this article permit dealing with the 
medical aspects of the application of h. f. c. 
Suffice it to say that during the past four or 
five years strides have been made placing 
so-called medical diathermy among the 
therapeutic agents of great value in the 
treatment of disease. 

In the surgical field numerous examples 
of the superiority of electrosurgery over the 
ordinary surgical procedures are daily 
occurrences but, as always with a new 
method or therapeutic agent, many reac- 
tions and important technical points 
require careful, thorough-going and pains- 
taking investigation. It is to this phase of 
the problem that I wish to direct attention. 

The employment of h. f. c. for surgical 
diseases began early in the 2oth century, 
about 1907. Doyen, de Keating Hart and 
Pozzi, in Europe, used the Oudin (mono- 
terminal) and d’Arsonval (bi-terminal) 
currents. At the same time Finley R. Cook 
and later, Wm. L. Clark, in this country, 
began working with similar currents. More 
recently has Wyeth popularized the radio- 
tube current. The field of usefulness, at 
first limited to benign and malignant 
accessible neoplasms, has been greatly 
enlarged. Working with Howard A. Kelly 
we proceeded to test the value of electro- 
surgery in any operation where it could be 
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legitimately employed without danger to 
the patient. The current was used in open- 
ing gall bladders and intestinal loops, in 
performing operations on intestines, in 
removing appendices, in dissecting adher- 
ent intestinal loops, in hysterectomnies, 
in salpingo-oophorectomies, in opening the 
abdomen and in radical amputation of the 
breast. The technique and results of this 
work have been, or will be, reported in 
other places. Ranula, postoperative hernia, 
Bartholin gland cysts, and other epithelial- 
lined cavities are treated with a much 
simplified technique with more prompt 
recovery. Malignant disease of the skin, 
oral cavity, lips, antrum, sphenoid sinus, 
larynx, anus and bladder yield readily to 
thorough destruction with h. f. c. with 
rapid, “painless healing and soft pliable 
scars. Deep-seated malignancy, as inoper- 
able glands of the neck and groin, mesen- 
tery, pelvis and intestinal wall can be 
“exploded out of existance,” the sterile 
coagulum being absorbed without diffi- 
culty. Much more investigation and clini- 
cal work are necessary to demonstrate 
satisfactorily the ultimate value of electro- 
surgery in some of these operations. 
Pearse, Scott and the author, using 
laboratory animals, have begun to deter- 
mine the value of electrosurgery in opera- 
tions upon the liver, spleen and kidneys. 
This work like that in other lines of 
investigation has met with some technical 
and mechanical difficulties which, however, 
bid fair to be mastered. Sections of the 
liver and spleen can be removed, from the 
dog, without hemorrhage. The more marked 
arterial blood supply of the kidney renders 
complete hemostasis more difficult but we 
have succeeded in materially reducing the 
hemorrhage in nephrotomy in the dog with 
primary healing when no infection exists. 
The 1 or 2 mm. line of coagulated tissue 
necessary to stop hemorrhage in the kidney 
and remaining on each side of the incision 
is absorbed and organized with a remark- 
ably small amount of scaring. This work 
was carefully checked by scalpel incision of 
of the opposite kidney (possible in the dog 
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at the same operation through midline 
abdominal incision) and microscopic exam- 
ination at various intervals from eleven 
days to eight weeks, postoperative. It is 
still necessary to make careful functional 
tests of these operatively damaged kidneys 
to ascertain the amount of disturbance in 
function due to loss of a portion of the 
parenchyma, before attempting its use in 
the human kidney. The question of post- 
operative infection and consequent hemor- 
rhage must be studied and clarified. 

The sterilizing effect of h. f. c. in the 
electrosurgical treatment of carbuncles has 
been utilized by several workers. There is 
marked reduction in toxicity, associated 
with the sterilization, with prompt granu- 
lations and excellent healing. It has been 
suggested that in acute osteomyelitis 
sterilization of the cavity might be very 
rapidly accomplished by the heat of the 
current with consequent shortened con- 
valescence. The treatment of such acute 
inflammations furnishes another field of 
possibilities for electrosurgery. 

That granulations spring up rapidly 
following electrosurgical operations and 
that healing is more prompt than with 
other forms of operations causing destruc- 
tion of tissue are, together with other 
clinical evidence available, suggestive, at 
least, of there being some specific electrical 
effect upon tissue other than that due to 
the heat. We are all well aware of the 
biological effects of various wave lengths 
such as the gamma rays of radium and 
roentgen ray, ultraviolet and infra-red 
lights, etc., upon living cells. Recently the 
United States Public Health Reports have 
contained evidence of the biological effect 
of electromagnetic waves. It seems highly 
probable that h. f. c. passing through living 
tissue cause some biological reaction within 
the cells which in turn gives rise to chemical 
or physical reactions. 

We know that much local heat is devel- 
oped within the tissues as h. f. c. pass 
through them. To show why this heat is 
developed and to what part of the current 
it is due requires the closest cooperation 
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between surgeon and physicist, in both 
animal and physical laboratory. Surely 
there is much unobtained data which will 
have some definite bearing upon the clini- 
cal application of h. f. c. By a thorough 
understanding of the biophysical and bio- 
chemical action of these currents, 
apparatuses can be developed allowing 
accurate alteration of these currents to 
meet our needs. For example: At present I 
am engaged in working out a technique of 
intestinal anastomosis without opening the 
bowel in the operative field but allowing a 
secondary opening of the united loops 
within twenty-four to forty-eight hours. 
The current is applied to destroy the bowel 
wall at the site of anastomosis but without 
breaking through into the lumen. After 
the operation is completed this coagulated 
line ought to slough through with the 
intraintestinal pressure assisting. With the 
aid of the physicist a current might be 
developed devoid of all faradic stimulation 
of the bowel at the same time destroying 
all three coats of the intestinal wall with 
delayed perforation. 

W. L. Clark pointed out, some time ago, 
the disappearance of one-half of a tumor 
following electrosurgical removal of the 
other half. Others have reported similar 
cases since. This may be the result of an 
antibody formation or an electrical phe- 
nomenon. Who can truthfully say, without 
scientific evidence? 

Another interesting study is the question 
of hemostasis following “‘coagulation”’ of 
vessels. With capillaries and small veins 
and arteries we believe hemostasis is due to 
en masse coagulation of the tissue as the 
proportion of fluid blood to the perivascu- 
lar tissue is small. However, there is a 
difference when coagulating large vessels, 
where the intima must be approximated 
permitting of searing together. The ques- 
tion arises as to what part of the vessel is 
first affected by the heat and what kind of 
h. f. c. are best adapted for hemostasis as 
compared to the currents used for other 
coagulation, cutting and desiccation. At 
present, I am studying sections of coagu- 
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lated blood vessels, specially stained, to 
ascertain how coagulation took place. 

After these experimental data are avail- 
able the next step is to obtain the coopera- 
tion of the physicist to design standardized 
machines producing accurately controllable 
currents allowing careful observation of the 
effects of variations In component parts of 
the current upon the component parts of 
the vessel walls: intima, muscularis and 
adventitia. 

One great hindrance to the progress of 
electrosurgery is the lack of standardized 
high frequency machines. As already men- 
tioned, each apparatus is awarded the first 
prize of the market by its manufacturer but 
the ones who buy and use them have no idea 
of the physical characteristics of the cur- 
rents produced or their biological effects 
except that one setting of the machine will 
produce a cutting current, another a desic- 
cating or dehydrating, and a third a coagu- 
lating current. The situation reminds one of 
many of the proprietary drugs with which 
the physician is deluged through the mails. 
On the label are listed the constituents, but 
no amounts given. Literature accompanies, 
containing a long list of diseases for which 
the specific remedy is a panacea. The list is 
often far too long to be truthful and 
reliable. Fortunately this condition is not 
as prevalent as formerly, many thanks to 
the A. M. A. and allied organizations for 
their untiring efforts and splendid accom- 
plishments. It is high time that we do the 
same constructive work for electrosurgery. 
Let the surgeon refrain from criticism until 
he has had sufficient experience to render 
him cognizant whereof he speaks. Rather 
let him investigate carefully, so that he 
may constructively criticize, for only by 
so doing will we “know the truth and the 
truth shall make us” freer of disease. 


SUMMARY 


1. Electrosurgery far surpasses former 
methods in many respects. 

2. Further careful research is necessary 
to place it on a scientific basis of usefulness. 
This should be done by physician, phys'- 
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cist and manufacturer including physical, 
histopathological, experimental and clini- 
cal study. 

3. The above accomplished, the manu- 
facturer will be able to furnish a standard 
apparatus for efficient use. 

4. It is evident that only those surgeons 
who have taken the pains to study carefully 
the science and art of electrosurgery should 
attempt to use it. The surgical societies of 
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the country should take as definite action 
in this direction as they have taken in 
establishing the high standard of modern 
surgery. 

5. I urge the establishment in medical 
schools and larger hospitals of a depart- 
ment of electrosurgery for research, study 
of clinical data and the instruction of 
students as to the value, limitations and 


. dangers of electrosurgery. 
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CERVICAL SALIVARY GLAND* 


JEFFERSON BROWDER, M.D. 
BROOKLYN 


tures far removed from the normal 

gland-bearing areas is not an infre- 
quent finding in the human body. In many 
instances their presence is discovered 
accidentally, in others because of tumors 
arising from these cell inclusions, while 
rarely, attention is directed to an abnor- 
mal discharge of fluid due to their cellular 
activity. 

While it is not uncommon to find slight 
anatomical differences in the human sali- 
vary glandular apparatus, it is indeed a 
rarity to have a salivary structure whose 
duct empties upon the cutaneous surface. 

The object of this report is to record an 
instance of a cervical salivary gland with 
its terminal orifice emptying upon the 
cutaneous surface of the neck. 


’ ‘SHE occurrence of glandular struc- 


CASE REPORT 


O. C., L. I. C. Hospital No. 24-6825; aged 
five, entered the hospital November 5, 1924, for 
“discharging openings” in the front of the 
neck. 

History. His father was said to have optic 
atrophy and disturbance of gait. His mother 
had had two miscarriages (third and fourth 
pregnancies). The first child “had something 
wrong with his brain” and lived only a few 
hours. Five other children were living and well. 

Patient was a full-term child who appeared 
normal at birth except for two small cutaneous 
openings on the anterior surface of the neck. 
At one month of age the mother noticed a 
bloody nasal discharge which continued for 
“‘several”’ weeks. Shortly after the discharge 
stopped there was a generalized cutaneous 
rash which did not appear on the plantar 
surfaces. After four weeks the rash disappeared 
leaving no noticeable skin spots. During the 


first and second years he was very thin and 
vomited frequently. He did not walk until 
past two years of age. He had never talked 
but apparently understood simple sentences. 

Shortly after birth, the mother noticed a 
thin watery material discharging from the two 
small openings of the neck. This substance 
flowed more freely from the right side and she 
stated that the flow was markedly increased 
while eating. At no time since birth had the 
right side ceased to discharge. The opening on 
the left side had not discharged as freely as the 
one on the right and frequently a scale formed 
over the opening. After three or four days the 
crust fell off and a thick cheesy material was 
discharged. At no time had there been tender- 
ness or redness about the opening. The condi- 
tion apparently did not disturb the child in 
any respect. 

Physical Examination. The _patient’s 
appearance was that of a child moderately 
well developed and well nourished. The expres- 
sion was one of very low intelligence; there was 
no response when bright colored objects were 
shown to him nor did he appear frightened 
when examination was begun. The head was 
symmetrical but the frontal and parietal 
regions were rather prominent. The mouth was 
held open. The hard palate was very narrow 
and had a high arch. The tonsillar crypts 
were prominent and several were plugged with 
a yellowish exudate. The submaxillary salivary 
glands could be palpated. 

At the border of either sternomastoid muscle 
just at the level of the thyroid cartilages, there 
were two small cutaneous openings, each 
surrounded by a pink zone of about 1 mm. 
which gave one the impression of a 
mucous membrane. Upon swallowing, the 
opening on the right side retracted and the 
surrounding skin moved upward. By pressure 
over the midportion of the sternomastoid 
muscle on the right a thin glairy substance 
could be expressed. By similar pressure on the 
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left side, a very small amount of similar 
material was expressed. 

The thorax and abdomen were essentially 
negative. The child walked with a somewhat 
uncertain step; muscle power of the two sides 
was equal. Deep and superficial reflexes were 
equal and active. 

Laboratory Examinations. Blood,  R.B.c., 
4,215,000; W.B.C. 9,300; differential count, 
normal. The urine showed a faint trace of 
albumin; rare epithelial cell. Wasserman, 
(blood serum), negative. 

Operation. November 10, 1924. Ether anes- 
thesia. The openings were injected with 
methylene-blue. 

Left Side. Incision made about the cuta- 
neous openings and by sharp dissection the 
sinus tract, which extended inward toward the 
pharynx, was excised. The tract which was well 
stained with methylene-blue ended blindly 
about the lateral border of the thyroid cartilage. 
Wound closed without drainage. 

Right Side. A similar procedure was car- 
ried out on the right but after dissection had 
been carried inward for a distance of approxi- 
mately 1.5 cm. it was noted that the methylene- 
blue had infiltrated an area about 2 cm. in 
diameter. The entire mass thus stained was 
removed with the attached sinus. This stained 
tissue was situated between the sternomastoid 
muscle laterally and the postero-lateral aspect 


Fic. 2. Photomicrograph showing collecting duct. a, 
serous type of acini; B, and c mucous type of acini 
(X8o). 


of the right thyroid cartilage medially at a 
depth of approximately 2 cm. from the cuta- 
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neous surface. Wound closed without drainage. 
Postoperative course uneventful. Cutaneous 
sutures removed on the second day. Primary 


Fic. 


Photograph of child after operation showing 
scars with moderate keloid formation. 


healing of the wound. 
Pathological Report #11881. 


Fic. 3. Photomicrograph showing (a) so-called demi- 
lune. X 350. 


Specimen consisted of two pieces of tissue, 
one a small elliptical piece of skin with a cuta- 
neous dimple and attached to its under surface 
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some subcutaneous fat with a soft elongated 
structure 4 mm. wide by 1.6 cm. in length, 
representing a sinus tract. The cutaneous 
opening just admitted a 2 mm. probe which 
could be passed to the distal part of the sinus 
which ended as a blind sac. The entire inner 
aspect of the tract was stained a dark blue. 

The second specimen was an elliptical piece 
of skin with a central opening, and a strand-like 
structure connecting it with a granular mass 
approximately 2 cm. in diameter. A probe 
could be passed through the cutaneous open- 
ing through the connecting tube and into the 
granular mass which was held together by a 
very loose connective tissue. Upon opening the 
tract its termination could not be definitely 
made out. 

Microscopic Examination. Sections: The 
sections showed many acini supported by a 
connective-tissue stroma with scattered ducts 
lined with low columnar epithelium. These 
acini were of two types, one composed of large 
cells filled with a very faintly staining sub- 
stance which had apparently displaced the 
rounded nuclei toward the basement mem- 
brane; the second type was smaller and more 
compact, the cytoplasm and nuclei both had 
taken a deeper stain. 

The cytoplasm was granular in appearance 
whereas the nuclei were filled with a dense 
chromatin material. Scattered throughout the 
sections one could see an occasional so-called 
demilune. The picture was consistent with an 
active mixed salivary gland and its collecting 
duct. 


DISCUSSION 


There are some phases of this interesting 
and most unusual condition that offer 
comment which necessarily will be 
speculative. 

Brief mention may be made of the nor- 
mal salivary apparatus of man which has 
been conveniently divided as follows: 

1. Parotid and paraparotid elements. 

2. Submaxillary, sublingual, isthmian 
and palative glands. 

3. Small glands of the lingual, 
and pharyngeal regions. 

All these structures arise from epithelial 
keels or sprouts which develop from the 
ectodermal lining of the buccal sulcus. By a 
process of constriction and folding the 


labial 
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adult glands are attained with their duct 
orifices emptying into the buccal or 
pharyngeal cavities. One exception to 
this has been observed: 

In the buccal sulcus of cat embryo of 
g-10 mm. a continuous thickening of its 
epithelium can be observed. Out of this 
continuous anlage a cylinder of cells forms 
which by constriction and_ separation 
ultimately becomes widely displaced from 
the oral epithelium and lies free in the 
mesenchyma. This is known as the orbital 
inclusion and the fate of these cells has not 
been determined. 

The detailed studies of Cormalt, Hunt- 
ington, Schulte, Bujard, Loewenthal and 
others fails to aid in the explanation of the 
origin of this cervical salivary structure. 

The cervical sinuses were most likely 
the result of failure of closure of the third 
branchial cleft. It is reasonable to assume 
that the salivary structure attached to 
the sinus on the right side arose from an 
epithelium keel or sprout of the wall of 
this sinus. It is hardly conceivable that 
this glandular structure could spring 
from the epithelium of the oral sulcus and 
after separation, similar to an orbital 
inclusion, assume its cervical position. 

Another point of interest was the marked 
increase of salivary flow through the 
cutaneous opening during food mastica- 
tion. This flow not only increased in 
amount during the early part of a meal 
which might be explained on muscular 
compression, but continued throughout 
the meal. This increased secretory activity 
was so definitely associated with the intake 
of food that this salivary structure prob- 
ably had the same innervation as a nor- 
mally placed salivary gland. 


SUMMARY 


A boy of five with probable luetic 
parents, retarded mental development and 
bilateral branchial cleft sinuses. 

Attached to the sinus on the right side 
was a salivary glandular structure which 
discharged its secretion through the sinus 
to the cutaneous surface. This salivary 
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structure responded to the stimulus of 
food mastication. Total extripation re- 
sulted in a permanent cure. 
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IMPLE dislocations of the thumb at 
S the metacarpophalangeal joint are 

usually easily cured by prompt reduc- 
tion. But recurrences, with loss of the 
power of firmly grasping objects, take place 
even under the care of the most skillful 
surgeon. In any case such an outcome is 
unfortunate but for the laborer it assumes 
almost tragic proportions because it ren- 
ders him practically thumbless and unable 
to earn his living. 

Confronted with such a situation several 
years ago, we were somewhat at a loss as 
to what to do to restore the power of the 
thumb. At first, the wearing of some sort 
of apparatus to limit hyperextension of 
the thumb was suggested but the patient 
objected on the ground that it would 
interfere with his work. We were conse- 
quently forced to seek some method of 
internal fixation. Reasoning by analogy 
from recurrent dislocation of the shoulder, 
It was suggested that capsulorraphy be 
attempted. The result obtained, by an 
operation which had not to the best of 
my knowledge been previously reported, 
was completely satisfactory. It had been 
intended to delay the report of this case 
until several other similar instances had 
been observed. However, the opportunity 
of treating such injuries is only seldom 
obtained and it was consequently thought 
justifiable, at this time, to present the 
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procedure and the result obtained for the 
criticism or approval of other surgeons who 
have been faced with similar problems. 


B. K., a mechanic aged twenty-seven, was 
admitted to the service of Dr. H. Finkelstein 
at the Hospital for Joint Diseases March 23, 
1926, complaining of a loss of power in the 
right thumb. Some twenty months previously, 
while walking across a field in Maine, he 
stumbled and fell forward. The forearm was 
flexed under his body and the thumb, which 
had caught in his shirt, was hyperextended 
and displaced upon the dorsum of the first 
metacarpal. He was taken to a hospital where 
the dislocation was reduced. After a short stay 
at the hospital, the patient was discharged 
with the warning that “the thumb would be 
weak for about a year.” The weakness which 
had been forecast persisted for much over a 
year and was so marked that the patient was 
unable to use the thumb. He was able to con- 
tinue at work only by grasping his tools 
between the index finger and the shaft of the 
first metacarpal bone. When he attempted to 
hold a hammer or even a telephone receiver 
between the index finger and the tip of the 
thumb in the customary manner, the object 
fell from his grasp and the thumb rotated out- 
ward and backward into dorsal dislocation as 
shown in Figure 1. The luxation was easily 
reduced. Within the limits of hyperextension, 
determined by the recurrence of the dislocation, 
motion at the metacarpophalangeal joint was 
painless and free in all directions. 

Two days after his admission, operation 
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under general anesthesia was undertaken. A 
very excellent exposure of the joint was 
obtained through a semicircular incision which 


Fic. 1. Dorsal dislocation of thumb. 


extended from over the first phalanx of the 
thumb around the web between the thumb and 
index fingers to the base of the second meta- 
carpal bone. To this a perpendicular incision 
144 in. long parallel to the axis of the first 
metacarpal was added (Fig. 2.). The capsule 
was found stretched and slightly thickened 
over its antero-internal aspect. The lower edge 
of the first dorsal interosseous muscle appeared 
to be somewhat thinner than normal and to be 
attached at a slightly higher level than usual. 
The capsule was opened by a cruciform incision 
but nothing abnormal was found in the articu- 
lar surfaces or in the bones entering into the 
formation of the joint. The capsule was 
plicated in two directions and then further 
reefed and narrowed by passing a purse-string 
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suture about the entire incision. The lower 
edge of the first dorsal interosseous muscle 
was then caught in a suture and fastened to 


Fic. 2. Postoperative result showing site of incision. 


the metacarpal bone just above the metacarpo- 
phalangeal articulation. The wound was closed 
and a small moulded plaster splint applied to 
prevent excessive extension. The convalescence 
was uneventful. At the end of two weeks, 
physiotherapy and gentle active motion were 
begun. After three weeks the patient was 
permitted to begin light work. About eight 
weeks after operation, he was seen in the 
return clinic. He informed us that for the pre- 
ceding several weeks he had been engaged in 
his usual work and had regained the full power 
of his thumb. To convince us of his abilities, he 
grasped the top of a chair between his thumb 
and the tips of the other fingers and raised and 
held the chair out with the arm fully extended. 
He was discharged cured. 


The procedure here described is rela- 
tively simple and can easily be carried out 
under local anesthesia. The principle of 
capsulorrhaphy in the treatment of recur- 
rent dislocations is too well established to 
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require any comment. Since we have not 
had the opportunity of operating any 
other similar cases without the auxiliary 
reimplantation of the dorsal interosseous 
muscle, it is impossible to evaluate the 
importance of this step. Though the inser- 
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tion of this muscle lower down on the shaft 
of the metacarpal may have been of value 
in effecting the result here obtained, it 
seems that the greatest credit must in 
all likelihood be attributed to the capsule 
reefing itself. 


AN UNUSUAL CASE OF DISLOCATION OF METATARSAL 
BONES* 


JosepH K. NARAT, M.D. 


CHICAGO 


CCORDING Bergmann-Bruns- 
Mikulicz,! Bruns-Garré-Kiittner,? 
Lewis A. Stimson, Frederic J. 

Cotton,* H. Helferich® and other authori- 
ties, dislocations in the Lisfranc’s articu- 
lation, namely, in the tarsometatarsal 
joint, without fractures, are rare. One 
distinguishes between total dislocations 
in which all the metatarsals, and partial 
dislocations in which single metatarsals 
are dislocated. In 1904 Bayer collected 68 
cases, 34 of which were complete and 34 
partial. A later collection in 1910 by 
Grunert’ contained 113 cases, 58 total and 
55 partial. The direction of the total dis- 
locations was as follows: lateral 19, dorsal 
14, dorsolateral 15, medial 1, dorsomedial 
1, plantar 2, divergent 6. A bloodless 
reposition was successful only in 40 cases 
out of 113. 

Most of the dislocations of the meta- 
tarsal bones are caused by direct violence. 
The mechanism in the majority of cases 
Seems to be pressure on the anterior 
extremity of the metatarsals downward, 
tending to raise the other end of the bones. 
The mechanism of a lateral dislocation 
is much disputed on account of the pro- 
jection backward of the base of the second 
metatarsal beyond the other metatarsals 
in the Lisfranc’s joint. Malgaigne, Hoffa, 
Lossen and others assume that lateral 
dislocation is possible only after fracture or 
upward or downward dislocation of the 


second metatarsal. When metatarsal bones 
are dislocated the dorsal aspect of the foot 
presents an abnormal bony prominence; 
the skin on the dorsum of the foot is 
tightly stretched; a subcutaneous projec- 
tion of the dislocated bones and an angular 
deformity at Lisfranc’s joint are plainly 
visible. The foot seems to be shortened and 
has the form of a pes excavatus. 

In our study of the literature we have 
not found a report of a case similar to the 
one described below. 


CASE REPORT 


R. S., an employee of a department store, 
eighteen years of age, was admitted to the 
Lutheran Memorial Hospital on October 109, 
1928. According to his statement the accident 
occurred the following way: The freight eleva- 
tor in the store has a door consisting of two 
parts movable in opposite directions; the 
upper one goes up and the lower one down. 
He separated the two halves of the doors by 
stepping with his right foot on the lower part 
and pushing it down; then he pulled the rope 
which sets the elevator in motion. On account 
of defective brakes the descending elevator 
instead of stopping kept on moving and struck 
the foot protruding into the elevator shaft. 
As the foot was trapped between the door and 
the elevator, he had to use considerable force 
to free his injured extremity. 

When the patient was brought to the hos- 
pital his right foot had the following appear- 
ance: it was forming a very pronounced arch 
in the metatarsal region, concavity downward; 
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the proximal ends of the second, third and 
fourth metatarsal and distal ends of the first 
and fifth metatarsal were plainly visible, 


Fic. 1. 
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view. They now lie in contact with the cunei- 
form bones and cuboideum. 
As can be noted from the anteroposterior 


Fac. 2. 


Fic. 1. Anteroposterior view of the foot, showing dislocation of all five metatarsal bones. 


Fic. 2. Lateral view of the same foot. 


projecting under the extremely distended and 
bluishly discolored skin of the dorsal surface. 
The patient suffered severe pain. 

The roentgenological findings, described by 
Dr. A. Arkin were as follows: 

Photographs of the right foot and ankle 
anteroposterior and lateral reveal the presence 
of a dislocation of all of the metatarsal bones. 
The proximal ends are torn away from their 
normal position. The three middle metatarsal 
bones are displaced lateralward and plantar- 
ward. The outer two are displaced upward. 
In the lateral photograph we note a marked 
downward displacement of three of the meta- 
tarsal bones. The other two are displaced 
upward. In other words there is a displace- 
ment of all of the metatarsals, so that none of 
them at their proximal ends are in normal 
position. There is no evidence of fracture. 

Photographs of the right foot and ankle 
after reduction show the proximal ends of the 
metatarsal bones to be in excellent position, 
both in the anteroposterior and the lateral 


view, the second, third and fourth metatarsals 
were not only displaced downward and lIater- 
ally but they were also externally rotated so 
that the second metatarsal was on the top 
of the third and the third on the top of the 
fourth. 

Reduction was accomplished under ethylene 
anesthesia by traction in the direction of the 
long axis of the foot while direct pressure 
was exerted on the projecting parts of the 
second, third and fourth metatarsals. A 
supplementary manipulation was _ required 
to put the first and fifth metatarsals back in 
place; this was accomplished by pulling on 
the toes and pressing the proximal ends of the 
dislocated bones downward. 

A moulded posterior plaster of Paris splint 
was applied to the right lower leg and foot. 
In view of wide tearing of ligaments necessarily 
associated with such a grave injury, an immo- 
bilization for fourteen days was regarded as 
indicated. Therapeutic light and gentle massage 
were applied twice daily. The swelling sub- 
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sided in five days and complete restoration of 
function resulted in three weeks. 


COMMENT 


This case is unusual in two respects: 

1. The bones were dislocated in two 
different directions: there was a plantar 
dislocation of second, third and fourth 
metatarsals and dorsal dislocation of first 
and fifth metatarsals. 

2. In addition to a plantar and lateral 
dislocation of the second, third and fourth 
metatarsals these bones were also exter- 
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nally rotated, a feature which to our knowl- 
edge is not described in the literature. 


REFERENCES 


1. BERGMANN-Bruns-Mikuticz. A System of Practical 
Surgery. Vol. 3, p. 760. 

2. Bruns-Garré-Kitrner. Handb. d. prakt. Chir. 
Ed. 4. 1914, vol. 5, p. 1042. 

3. Stimson, Lewis A. A Practical Treatise on Fractures 
and Dislocations. 1917, p. 931. 

4. Cotton, Freperic J. Dislocations and Joint 
Fractures. 1924, p. 701. 

5. H. Hevrericn. Frakturen and Luxationen. 1922, p. 
462. 

6. Bayer. Sammi. klin. Vortr. N. 372. 

7. GrRuUNERT. Deutsche Ztschr. f. Chir., Bd. 92. 


SOLITARY CYST OF THE KIDNEY* 


rather rare condition. Young, in his 
“Practice of Urology,” states that 

not a single instance had been seen in the 
12,500 admissions to the Brady Urological 
Institute. Recently, Colston reported from 
that clinic their first case, complicated, 
however, by a cystadenoma of the kidney. 


Sco oe cyst of the kidney is a 


CASE REPORT 


Henry Ford Hospital Case 105,845. 

A woman, aged thirty-six, came to the 
hospital complaining of nose bleed. Six weeks 
before admission she had had two attacks of 
epistaxis and in the four days preceding admis- 
sion she had had several attacks, one being 
exceedingly severe. She said she had known of 
the mass in her left side for six months. The 
only symptom was a drawing sensation when 
she lay down. There were no gastrointestinal 
or urinary symptoms. 

Examination showed a well developed, well 
nourished, rather pale young woman with a 
slight elevation of temperature (99.8°F.). The 
tonsils were small and there were some carious 
teeth. The thyroid isthmus was palpable but 
there were no signs of either hyperthyroidism 
or hypothyroidism. No general glandular 
enlargement was found. The heart and lungs 
were apparently normal and the blood pressure 


Joun K. OrMonp, M.D., F.A.C.S. 


DETROIT 


*Submitted for publication June 11, 1928. 


was 114¢,. The abdomen showed no tenderness 
and no masses except that, coming down from 
under the left costal margin, was a small, round, 
fairly movable mass, the size of an orange and 
with the consistency of a cyst, palpable in the 
flank by bimanual palpation and suggesting a 
renal origin. The deep reflexes were normally 
obtained and the extremities showed nothing 
unusual. Pelvic and rectal examination showed 
no abnormalities. 

Urine examination: specific gravity 1.025, 
albumin trace, no sugar, no blood, no pus. Two 
hour phenolsulphonphthalein test, 50 per cent. 

Blood: hemoglobin 54 per cent, R.B.C. 3,032,- 
000, W.B.c. 9700. Wassermann negative. Non- 
protein nitrogen 28.5. Blood group tv. 

She was given a transfusion. There was no 
epistaxis after admission. 

Urinary tract roentgenograms showed a 
suggestive rounded shadow below the left 
kidney shadow: No pus or blood was found in 
the urine from either kidney, and the function 
of the two kidneys was about equal. Pyelogram 
showed slight dilatation of the pelvis and 
calyces on the left but no distortion suggestive 
of tumor. 

Following this examination she had slight 
elevation of temperature for a few days, and 
the mass was rather tender. The pyelogram 
was repeated, the mass being marked, and 
pushed down as far in the abdomen as possible. 
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By this means it was determined that the mass 
was not kidney but probably had some connec- 
tion with the kidney, for as the mass descended 


Fic. 1. Pyelogram. 


so did the kidney. A diagnosis of probable 
solitary cyst of the kidney was made and 
exploratory laparotomy decided upon. 

On March 14, operation was done, explora- 
tion by left rectus incision. The tumor was 
found to be a solitary cyst arising from the 
lower pole of the left kidney. The left rectus was 
cut across about the middle of the incision, thus 
giving more room, and the cyst was removed 
whole, its site being sutured with catgut. A stab 
wound was made in the flank for drainage and 
the abdominal wound closed without drainage. 
The patient has done well since operation. 


As stated before, these cysts are not 
common. Writers differ in their definition 
of the condition; some include only cases of 
actual single cysts, others include cases 
where there are four or five cysts but in 
which the condition is not bilateral. This 
type of cyst, producing a large abdominal 
tumor, occurs nearly always in an other- 
wise normal kidney. There is no connection 
between them and chronic nephritis. It 
seems reasonable to include in the classifi- 
cation of solitary cysts all cases where the 
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cysts are few in number and confined to one 
kidney which itself is not extensively 
diseased. 


Fic. 2. Pyelogram with hand pushing tumor downward. 


Fic. 3. Photograph of cyst. 


These cysts may be found at any age but 
usually grow slowly and therefore are not 
discovered until after the age of thirty. 
Very few instances have been reported 
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before this age, though one or two have 
been found in infants. They vary greatly 
in size, the largest on record containing 
12 litres. The condition is found oftener in 
women than in men. 

There are three theories as to ‘their 
etiology: 

1. They originate in embryonal rests. 

2. They originate from a failure of union 
of the glomerulus and tubule. 

3. They are retention cysts due to the 
blocking of a tubule by a localized inflam- 
matory process. 

The retention cyst theory is generally 
accepted. Carson, however, has recently 
suggested a congenital malformation as 
the cause of both this condition and 
polycystic disease. 

These cysts usually occur at one pole 
or the other of the kidney, oftenest the 
lower, and do not communicate with the 
calyces but may bulge into them and may 
press on the ureter. The shell is composed 
largely of the renal capsule. The contents 
are usually serous, occasionally bloody, 
rarely purulent. A few calcified cysts have 
been reported. 

As would be expected, they are symp- 
tomless as a rule, except as they cause 
symptoms by their size and position. 
They may adhere to other organs or may 
press on them. Rarely do they press on 
the ureter sufficiently to cause obstruction. 
As a rule, the only symptom is the presence 
of a large abdominal tumor which may be 
freely movable and which may occur in 
almost any part of the abdomen. Cysts on 
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the upper pole of the kidney may push the 
diaphragm up enough to cause respiratory 
disturbance and those on the lower pole 
may simulate pelvic tumors. 

The differential diagnosis lies between 
pararenal cysts, hydronephrosis; intrinsic 
renal tumor, gall-bladder disease, cysts of 
liver, spleen, pancreas, omentum, or 
mesentery, Ovarian cysts and intestinal 
tumors. As a matter of fact, the diagnosis 
can rarely be made before operation. 

The treatment is operative, excision of 
the cyst or nephrectomy. Nephrectomy is 
done only if excision is impossible or if the 
kidney is atrophic or otherwise useless. 
Evacuatory puncture and simple incision 
have been tried. The first was abandoned 
because of its high mortality, the second 
because of the frequency of a persisting 
sinus. The prognosis from excision or 
nephrectomy is favorable. 
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SCARS 


HE general surgeon interested in 
saving life and improving function 
gives little heed to the psychic 
reactions resulting from scars. How- 
ever, the plastic surgeon recognizes the 
intangible effects of scars and other 
disfigurements and bends his efforts toward 
improving the mental wellbeing of his 
patients as well as their physical condition. 
A deformity, constantly exposed to 
public gaze, produces a_ psychological 
reaction on its bearer, which varies with 
the sensibilities of the individual. Any 
deformity is more or less of a torment to 
its owner. This is not a fictitious reaction. 
Largely as a result of clever magazine 
advertising by manufacturers of household 
articles, the esthetic conscience and artistic 
sensibilities of the public have been 
awakened and they now expect better 
appearing surgery. They demand mini- 
mum scars. The surgeon who was once 
noted for his wide scars must revise his 


technique. Patients claim the right to be 
more than merely cured. They demand 
that they look well. Simply suturing 
wounds does not satisfy. Cabinet work 
is demanded where sidewalk carpentry 
was once sufficient. 

Attorneys, liability insurance companies 
and injured individuals recognize that 
minimum scars and lessened deformities 
are preferable to litigation and jury 
awards. 

Patients desire to be as free as possible 
from evidences of previous injury and 
while these evidences cannot always .be 
entirely effaced, patients are entitled to 
the best that modern surgical skill can 
give. 

The modern surgeon must familiarize 
himself with the principles of plastic 
surgery and apply them or refer surgery 
of exposed parts to some one who can 
treat it as it deserves. Thus will patients 
receive maximum benefits. 
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A disfigured person stands out from his 
associates; he is pointed out by strangers; 
he is conspicuous at all times; and he, 
therefore, builds up a mental reaction 
which hides his abnormal condition from 
his conscious self. 

Disfigured persons often have difficulty 
in obtaining work and in supporting 
themselves properly. They are beset by 
the fear that the condition will become 
worse; fear of conspicuousness, fear of 
loss of employment, of friends, associates 
and social position. They become depressed 
and not a few develop typical psychoses. 
They lose the zest of living. Medical 
literature recites that they have committed 
suicide when they could bear their dis- 
figurements no longer. 

The removal of these mental handicaps 
is more than justified and the patients 
are more grateful than many who have 
been saved from death. 

The ethical medical profession must 
encourage scarred and otherwise disfigured 
individuals that they have their impair- 


ments removed. Ethical physicians must 
cease to decry the artistic in surgery. 
Ethical surgeons must treat disfigured 
individuals as their conditions deserve. 
ADALBERT G. BETTMAN 
Portland, Oregon 


ANNUAL MEETING OF THE 
AMERICAN ASSOCIATION 
FOR THE STUDY OF 
GOITER 


; | ‘HE annual meeting of the American 
Association for the Study of Goiter 
will be held this year at Dayton, 

Ohio, on March 25, 26 and 27. The 

primary object of this association is to 

bring together each year men who are 
especially interested in the study of 
goiter and its associated problems. Mem- 
bers of state and provincial medical 
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societies are eligible and cordially invited 
to participate as attending members. 

The 1928 meeting, which was held 
at Denver, was a decided success. Profes- 
sor B. Breitner of the Von Eiselsberg 
Clinic of Vienna and Dr. Gulbrand 
Lunde, professor of biochemistry of Oslo, 
Norway, were the foreign guest speakers. 
Drs. H. S. Plummer, S. F. Haines, J. de 
F. Pemberton and William Boothby of 
the Mayo Clinic held clinics and presented 
papers. Among the other contributors to 
the program were W. Blair Mosser of 
the University of Pennsylvania; W. H. 
Cole, N. A. Womack and S. M. Gray 
of Washington University, St. Louis; 
A. E. Hertzler, Halstead, Kansas; 
J. L. De Courcy, Cincinnati; Allen 
Greham, Cleveland; H. M. Clute of 
Lahey Clinic, Boston; J. Tate Mason of 
Mason Clinic, Seattle; and Willard O. and 
P. K. Thompson of the Massachusetts 
General Hospital Thyroid Clinic. 

The first day of the Dayton meeting 
will be given over to diagnostic clinics in 
the morning and several short papers 
during the afternoon chiefly concerned 
with recent experimental work. On the 
second day, operative clinics will be held 
at the Miami Valley Hospital, St. Eliza- 
beth’s Hospital and at the Soldier’s Home 
Hospital. The afternoon of the second day 
and the morning and afternoon of the 
third day will be given over to the presen- 
tation and discussion of scientific papers. 

The headquarters will be at the Hotel 
Miami. Dr. William A. Ewing is Presi- 
dent of the Montgomery County Medical 
Society under whose auspices the meeting 
is to be held. Dr. E. M. Huston is the 
General Chairman of the Committee on 
Arrangements. Dr. H. C. Haning is 
Chairman of the Hotel Committee. All 
communications in regard to hotel reser- 
vations should be addressed to Dr. Haning 
at the Reibold Building, Dayton, Ohio. 


[From Fernelius’ Universa Medicina, Geneva, 1679.] 
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HISTORIC ARTIFICIAL LIMBS 


PART 11* 


PROSTHESIS D (STIBBERT) 
century |?| 


O. 3317. Fifteenth c 
Weight 840 gm. (Fig. 7). 


Fic. 7. Prosthesis p (Stibbert). 


This prosthesis is a small, rough, heavy 
apparatus for the right hand, which, 
like the one last described, seems obvi- 
ously a working apparatus alike by its 
form, structure and the neglect of esthetic 
considerations. 

* This concludes Dr. Putti’s article, the first part of 


which appeared in Bookshelf Browsing, AMERICAN 
JOURNAL OF SuRGERY, January, 1929, Vol. 6, No. 1, 
p. III. 
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BOLOGNA, ITALY 
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It is made of large metal plates and is 
formed of two distinct portions: One 
comprising the lower third of the forearm, 
the wrist and metacarpals and to which is 
soldered an embryonic thumb without 
phalanges, although a nail is inscribed; 
the other formed by the fingers, which are 
fused together. 

The joint between the two parts is 
formed by a simple cross pivot, attached to 
the metacarpal part. It is interesting to 
note that, although the construction is 
primitive and clumsy, the workman has 
guarded the normal inclination of the 
metacarpophalangeal articulation and not 
made it horizontal as in other more elegant 
machines, but kept it oblique as in life. 

The thumb, which is ridiculously small 
in proportion to the other fingers, is 
abducted sufficiently to allow full flexion 
of the fingers into the palm. The fingers, as 
noted above, have no interdigital spaces, 
but are fused together and all equally 
flexed like claws. Their palmar surface 
which is flattened, forms a plain cylindrical 
curve. Passive flexion of the fingers, which 
in its maximum brings the pulp within 
114 cm. of the palm, occurs in four stages. 
In one of these the movement is irrever- 
sible. The space, broken into by the thumb, 
although naturally diminishing in size with 
progressive flexion, keeps throughout the 
shape of a heart in a pack of cards. The 
irreversibility of the various movements of 
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flexion is guaranteed by a ratchet cut in 
the pivot, which bears the fingers, this 
being held by a spring controlled through 
a button projecting on the dorsum of the 
hand. Opening of the hand occurs auto- 
matically, as soon as the lever is blocked, 
by pressing on a button which works two 
springs that act on the rod to which the 
fingers are attached. Four small holes in 


the proximal edge of the forearm cuff 


suggest that the hand was indirectly fixed 
to a short stump by means of an inter- 
mediate segment, probably of wood, 
they were evidently severed for screws or 
nails. 

The workman who so roughly moulded 
this hand evidently felt the necessity of 
giving It some accuracy of form, as he 
marked conspicuously the ulnar styloid 
process. 

There are many signs that this hand was 
much in use. 


PROSTHESIS E (STIBBERT) 


No. 3818. Weight 620 gm. (Fig. 8). 

This is for the right hand. Two troughs 
of sheet-iron, joined by rivets, form 
together the wrist and metacarpal seg- 
ment. On the thenar part of the palmar 
gutter is fixed, by means of hinges, the 
thumb, which (the first of its kind among 
those described) has an interphalangeal 
articulation whose detailed structure is not 
recognizable from the outside as it is 
ankylosed by rust, but it is probably by a 
hinge. On the palm and dorsum of the 
hand numerous holes arranged in graceful 
figures are evidently placed to lighten the 
apparatus. The fingers, distinct from one 
another in their movements, are mounted 
on a single horizontal rod, which is fixed 
to the metacarpal part. The fingers, 
tubular in form, are rigidly flexed like 
claws in the interphalangeal joints. The 
ring fingers lack the terminal phalanx. 

As the machinery is partly missing and 
the rest rusted and spoiled, it is difficult 
to understand how the hand worked. It 
would seem that the maker intended to 
keep separate the movements of the two 
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pairs of fingers, a feature which would 
give this apparatus special importance as a 
homologue of the Alt-Ruppin and Wilozel 


Fic. 8. Prosthesis (Stibbert). 

hands. The controlling button is placed on 
the outer margin of the hand at the level 
of the root of the thumb; but unlike the 
arrangement in other hands the rod to 
which the button is attached, and which 
evidently had to control a lever or spring 
working the two outer fingers, was not 
made to free a ratchet or allow automatic 
extension of the fingers, as in the previous 
cases, but to keep up flexion of the fingers 
when it was pushed proximally, and to 
allow extension when it was pushed 
distally. To keep it in the first position, 
there is a little hook to be worked by the 
good hand, and which by gripping the 
neck of the button, prevents it from 
moving distally, thus stopping extension 
of the fingers. 

The hand was joined to the stump, or 
to a forearm-piece by four metal strips 
whose ends remain. 

Everything suggests that it was not 
subjected to much usage. 


PROSTHESIS F (STIBBERT) 
No. 3820. Sixteenth century. Weight 


1480 gm. (Fig. 9). 


| 
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This is a left lower-limb designed for 
esthetic purposes. That it is so, and was 
probably intended to conceal the mutila- 
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knee is perforated with large openings in 
the interests of lightness, and these would 
have left unprotected any stump within; 


Fic. 9. Prosthesis F (Stibbert). 


tion of a knight on horseback seems clear 
on several grounds. The fixation of the 
foot to the leg, the difficulty of getting a 
stump into the leg piece, the impossibility 
of completely extending the knee and 
finally the shortness of the thigh part, 
would not have allowed the maintenance of 
the erect position, nor would they have 
allowed walking. Furthermore, the system 
of suspension, which is mainly intact, 
would not have secured union of the 
apparatus to the stump and to the body 
sufficiently firm to prevent its weight drag- 
ging it off at the least movement. On the 
contrary if one supposes that the limb 
served for a long thigh or short leg stump, 
held in the position of knee-flexion required 
for riding on horseback, then the construc- 
tion of the apparatus appears logical. The 
supposition that the apparatus was made 
for a thigh stump is borne out by the 
consideration that all the part below the 


whereas the knee and thigh are shielded 
by strong metal plates. It is safe to suppose 
that the leg and foot were hidden in a leg 
piece or boot of thin metal. 

To describe the apparatus more 
minutely: The foot is fixed to the leg at an 
angle of 100° equinus; only the front part 
of the sole has a metal cover, in the rest 
is nothing; a series of holes all round the 
margin of the foot suggest that the pos- 
terior two-thirds of the sole were padded 
with stuff or leather. 

For suspension of the apparatus there 
were undoubtedly, in addition to the hori- 
zontal straps seen in the plate, which cer- 
tainly were added at a later date, other 
straps attached to three holes in the 
posterior plate of the knee-piece, and 
perhaps another boot-strap attached to 
the metal button which is found on a 
jointed plate in the popliteal part of the 
apparatus. 
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PROSTHESIS G (ZUCCHINI) 

Section 17. Weight 1660 gm. (Fig. 10). 

As already stated, this apparatus is the 
property of the engineer Dino Zucchini 
of Bologna, who acquired it as a family 
legacy. It was made for the use of a 
Marchese Francesco Maria Riario, remote 
descendant of the Girolamo Riario who 
married Caterina Sforza, who lived in a 
palace on his estate called “Giardino,” 
near Castelguelfo (Bologna) and who died 
<t the age of sixty-one in 1676. The prop- 
erty, about the middle of last century, 
passed into the hands of Dr. Giovanni 
Zucchini, grandfather of Dino. 

Francesco Riario was buried in the 
parish of Giardino. In the church there is 
to be seen a stone bearing the inscription: 
Ossa Marchionis Francisci Mariae Riari— 
MDCLXXVI. 

In order to ascertain for exactly what 
type of mutilation ordeformity this appara- 
tus was constructed, a thing not easy to guess 
as will be pointed out shortly, I requested 
and obtained permission to open the tomb 
of Riario. But my hopes were disappointed; 
under the stone there was no trace of a 
tomb. Therefore, we must be content to 
draw conclusions as to its use from an 
examination of the apparatus itself. 

It may be said at once that it is generally 
believed there is no possibility of error in 
affirming that it was meant for the right 
limb. This is open to discussion, but the 
conclusion seems logical if we consider: 

1. That the manufacturer, although 
somewhat rough as an artist, has tried to 
give some elegance to his work by shaping 
a malleolus at the ankle and as the external, 
or fibular, malleolus is normally the most 
prominent this is the one which he has 
accentuated. 

2. If one applied the thing to a left 
limb, the foot would lie in extreme external 
rotation, which would be unpleasing es- 
thetically and injurious for the function 
of the limb; whereas on a right limb it 
adapts an inward inclination which is 
desirable from both points of view. 

3. If the apparatus were meant for a left 
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limb, it is difficult to see the purpose of a 
large opening on one of its sides, which 
seems adapted to leave room for the pro- 


Fic. 10. Prosthesis G (Zucchini). 


jection of a right foot in varus and 
adduction. 

The apparatus consists of two parts: 
the leg, made of large metal sheets; the 
foot, which is continuous with the lower 
third of the leg, and made of wood. The 
foot is cut out roughly from poplar wood. 
Its tarsal part on which most weight falls, 
is reinforced with a swallow tail inlay on 
either side. There is interposed between 
foot and leg a wooden disc to which the 
metal legpiece is fixed with large nails. 
The leg is fixed to the foot by means of 
two long and strong bars of metal, one on 
each side of the apparatus. The legpiece, 
of tubular form, is deeply excavated in 
the popliteal region and has at its upper 
end in front two wings, moving on hinges 
and serving to give a firm grip of the upper 
part of the leg immediately below the 
knee. The leg is perforated with many 
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Openings, some round, some rectangular, 
intended to reduce the weight. A large one, 
oval in shape, occupying most of the medial 
aspect of the apparatus, presumably 
allowed projection of the foot, lying almost 
at right angles to the axis of the limb in 
adduction. A row of holes along the edge, 
characteristic of all old apparatus, enabled 
the lining or padding of the interior of the 
socket to be sewn to it. There is no evi- 
dence to show how the limb was fixed on. 
The length of the leg from the bearing 
surface of the heel to the lowest part of 
the popliteal excavation is 41 cm., and to 
the outer wall of the movable wings, 52 
cm. 

For what deficiency, deformity or muti- 
lation could this apparatus have served? 
At the Congress of the Societa Italiana di 
Ortopedia, held in Rome in October, 1923, 
I spoke about this apparatus and brought 
forward the hypothesis that it was made 
for a deformity, not for an amputation. 
My principal arguments were as follows: 

1. The shape of the apparatus. If it 


had been for a leg stump, there would 
be no reason why it should be so wide in 
circumference opposite the end of the 
stump, i.e., just where the leg stump is 
most slender. 

2. The existence of the 


large oval 
window in the inner wall, an opening 
which can only be explained by supposing 
that it allowed the projection of a part 
of the limb enclosed within the apparatus, 
most probably the end of a foot twisted 
into adduction and supination at right 
angles to the axis of the leg. 

I concluded that the most likely ex- 
planation was that the apparatus was 
made to compensate the shortening and 
hide the deformity of a congenital mal- 
formation, most probably an absence of 
the tibia with resulting medial deviation 
of the foot at an angle with the leg. The 
hypothesis of a simple, congenital club- 
foot, or poliomyelitic deformity would 
not account for the extreme shortening, 
which the apparatus was evidently built 
to compensate. Further researches, since 
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carried out, seem to me to confirm this 
hypothesis in great part. 

Francesco Maria Riario was one of the 
three sons of the Marchese Alessandro 
Ferdinando, direct descendant of Galeazzo, 
seventh son of Girolamo Riario and 
Caterina Sforza, by his marriage with 
Laura del Conte Gerolamo Pepoli (1608). 
As the pair were second cousins (Raffaello, 
father of Alessandro had as his second 
wife a Pepoii), a dispensation was neces- 
sary for the marriage. 

Ghiselli mn his Cronaca Manoscritta!! 
says that: “The Marchese Alessandro was 
unfortunate in his wife, who bore him 
three sons, the first deformed in the 
hands and feet, although he was able to 
walk and write. The other two deformed 
completely.” 

We comment in the footnote on the 
accuracy of this information furnished by 
Ghiselli, but the part of Ghiselli which 
cannot be contradicted is that the three 
sons of Alessandro Ferdinando Riario 
were born deformed from a marriage of 
near relations. There is quite sufficient 
evidence to support our hypothesis, that 
is that the apparatus, which was evidently 
made for the one of the three sons who, 
according to Ghiselli, had the best func- 
tional condition (on the other hand the 
expression ‘“‘completely deformed” does 
not in itself exclude the possibility that 
the other two sons could get about some- 
how) and was intended to mask and 
compensate for a congenital deformity, 
not a mutilation. 


Let us now consider the answers to 
certain questions which the study of these 
prostheses suggests. 

First we must: ask whether these antiques 
ever served any useful purpose, or merely 
remain as monuments to the sporadic 
attempts of some industrious mechanics. 
This question is answered by history, 
which although it is not actually rich in 
information, and indeed is very poor 
in documentary evidence, yet gives us 
certain proof that, at any rate after 1400, 
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the problem of apparatus for the upper- 
limb has been studied with definite finality, 
and, as appears, with considerable success. 
Even if we allow that some of the apparatus 
described above was never used, yet it is 
clear that in its construction, the workman 
had before him a definite aim, either 
functional or esthetic. Thus numbers 
c and bp (Stibbert) are magnificent and 
perhaps unique examples of what we 
should call nowadays working hands. We 
say magnificent hands, because in them 
are to be found the essentials of a good 
tool: resistance to any force, good grasp, 
simplicity of mechanism, sacrifice of every 
esthetic consideration in favor of that of 
function. If these two limbs were made, as 
is probable, for forearm stumps, they 
must have been of the greatest use to their 
possessors. The same can be said of the 
prosthesis B (Poldi-Pezzoli), strong, well- 
balanced, with an excellent grip, if, as 
already noted, it were not made for an 
upper-arm stump. 

On the other hand, prosthesis a and F 
are two interesting examples of esthetic 
apparatus. The warrior loved to conceal 
his mutilation, and the instrument maker 
prepared him an apparatus that would 
conceal it in the best way, either as in A, 
by copying the armor of the lost limb, or as 
in F by making a metal skeleton, which like 
Paré’s pilon would activate the armor. 

As to the mechanisms, in four out of the 
live hands, they have a common denomi- 
nator: the now abandoned device of two 
antagonistic levers, sure and durable, 
although primitive and noisy, designed to 
spring the fingers into extension auto- 
matically and allow a graduated, irrever- 
sible flexion. Only in hand c, the workman 
~homme de bon esprit, as Paré would have 
said—attempted to show greater skill. 
Perhaps from some knowledge of watch- 
making, or of the arquebus, he made use— 
as had “petit Lorrain” before him—in the 
elbow-joint of the device, of a spiral spring 
and succeeded in hiding the mechanism 
and protecting it. Also to be noted is the 
diverse technique employed in the elbow 
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mechanism of prostheses a (Stibbert) and 
B. (Poldi-Pezzoli). To sum up, here we 
have none of the mechanical ingenuity of 
Goetz’ hand or that of “petit Lorrain,” 
but there is a more practical, though less 
ingenious conception of the problem. 

As to the morphological standards 
according to which these hands were con- 
structed, we noted that four out of five had 
a rigid thumb. The only one with a jointed 
thumb is prosthesis E (Stibbert) which has 
less esthetic and functional value. The 
fixation of the thumb certainly limits the 
uses of the hand and the adaptability of 
its grasp, but it gives increased security 
and simplifies the construction. Indeed, 
it is a solution to which many modern 
constructors have come, feeling that for a 
working grasp, the most important func- 
tion of the thumb is to act as a resistance 
in opposition to the closing of the other 
digits. In three of these five hands, the 
palmar surface of the fingers is flattened, 
rather than semicylindrical, the result of 
which is that the grasping area is triangular 
on section. This seems to us the best method 
for holding irregular or cylindrical objects. 

We will not linger over the two fittings 
for the lower limb, as enough has already 
been said. May we just be permitted to 
recall the fact that prosthesis G (Zucchini) 
is, as far as we know, the only one so far 
discovered as a concrete example of appa- 
ratus for a congenital deformity." 

It would be interesting to be able to fix 
some definite date for these pieces of 
apparatus. Of one alone, that of the 
Marchese Francesco Riario, we know that 
it was made between 1615 and 1676, most 
probably nearer the middle than the 
beginning of the seventeenth century, 
seeing that it was used by the Marchese 
when an adult. 

Of all the others little or nothing is 
known. 

The Alt-Ruppin hand, the most ancient, 
is supposed to date about 1400. Our 
research has not shown on what date or 
conjecture this is based. Karpinsky’s defi- 
nite assertion lacks any confirmation at 
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all. Possibly the bits of armor, dug up with 
it from the Rhine mud, were the cause of 
the suggestion; but neither Gurtl nor 
Karpinsky, who published a drawing of the 
apparatus, give any space to a discussion 
of its date, just as they neglect to give the 
mechanics of it. An analogy exists between 
the forearm of the Alt-Ruppin apparatus 
and that of Goetz. Both are roughly 
conical without anatomical balance; both 
are jointed at the wrist by lateral hinges. 
In the Alt-Ruppin one the fenestration is 
worthy of notice with the parallel rows of 
rectangular openings placed in the long 
axis of the limb. 

Of Goetz’ apparatus and that of “‘petit 
Lorrain”? we know for certain that they 
were made in the first half of the sixteenth 
century. But let us say at once that none 
of the apparatus we have studied, nor any 
other yet known, unless perhaps in certain 
respects the Alt-Ruppin one, can be com- 
pared in its essentials with the hand of 
Goetz, which represents in our view a 
unique and unrivalled one. It is as if one 
tried to date a jewel or medal by com- 
paring it with a jewel of Benvenuto, or 
a medal of Pisanello. The armorer of 
Holnhausen was not and could not be 
imitated, because his ingenuity was excep- 
tional for his day. 

It seems certain to us that in the fifteenth 
and sixteenth centuries those who made 
limbs and orthopedic apparatus, were 
either armorers (makers of cuirasses, arque- 
buses and swords), or else they could not 
get away from the influence of an art 
which was widespread in those days and 
had attained great importance and per- 
fection, especially in Italy and Germany. 
How can one help recognising the style, 
decorations and mechanism of armor in 
the apparatus depicted in the works of 
Hans von Gerensdorff, Walter Riff, Fab- 
ritius of Hylden and above all in the grand 
and mysterious oplomoschion od Fabritius 
of Acquapendente? 

On other grounds it is certain that the 
constructor of Goetz’ hand was an armorer. 
Those who made our apparatus A and G 
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were certainly cuirass makers for in these 
the esthetic and constructive influence of 
the armorer is too evident to need com- 
ment. But even when, as in the case of 
“petit Lorrain” the workman was not 
an armorer (locksmith, Paré calls him) 
he gave the apparatus the structure of 
armor, possibly, one thinks, because his 
client was a warrior; but also certainly 
because he found already solved in armor, 
problems of mechanics, arrangements and 
other details which it was easy to copy. 

Thus in judging of the date of an appara- 
tus of the fifteenth, sixteenth and in part 
seventeenth centuries, we consider it wisest 
to be guided by considerations of cor- 
responding armor. In that way one goes 
from the known to the less known, for 
much is known about old armor. We should 
gladly apply this principle to the chrono- 
logical classification of these prostheses, 
were we not withheld by our incompetence. 
We will therefore be content with a brief 
summary. 


SUMMARY 


Prosthesis A (Stibbert) is doubtfully 
assigned in the catalogue to the fifteenth 
or sixteenth centuries. If we remember 
that the arm-piece “alla moderna”’ (vol- 
ume 12), appeared in armor near the 
beginning of the sixteenth century, and 
that probably it was adopted in the 
construction of limbs after it had become 
general in armor, we may argue that 
prosthesis A belongs definitely to the 
sixteenth century, possibly not to its 
early years. We have already referred to 
the resemblance between the pattern of 
the fenestration of prosthesis B and that 
of the Kaiserliches Museum. This fenestra- 
tion, which to this day is used to lighten 
artificial limbs and orthopedic apparatus, 
was even more important in those made 
all of metal, where weight became a 
serious problem. 

The cut, balance and design of the 
fenestration may be said to depend on the 
taste, experience, technical ability and 
artistic sense of the workman. Rough, 
geometrical in the Alt-Ruppin hand, these 
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openings become decorative features in 
prosthesis B and in that of Kaiserliches 
Museum prostheses and also prosthesis E. 
Of course these simple designs are not to 
be compared with the beauty of engraving 
nor of jewelling, but still they show in their 
designer a more advanced and mature 
sense of art. Therefore it may not be 
incorrect to consider all these as of later 
date than that of Alt-Ruppin. 

In prosthesis B the taste for ornament 
induced the workman to nail on the 
anterior trough of the armpiece an elegant 
but useless rosette of metal, identical in 
form and size with those to be seen on the 
magnificent cuirass of the Museo Stibbert 
(Cat. 2:141). 

For hands c and bp we agree with the 
dates assigned them in the catalogue of the 
Museo Stibbert, that is fifteenth century, 
although it is difficult to decide because, 
as everything has been sacrificed to 
efliciency, there are no esthetic elements 
for comparison. 

In conclusion these old limbs, which we 
have described, show that from the 
fifteenth to the seventeenth century not 
only were there attempts to restore to 
cases of war injury the limb lost on the 
field of battle so that the warrior might 
suffer as little as possible in appearance 
and efficiency, but also they tried to help 
the manual laborer and the cripple. 

The problem of prosthesis, attacked by 
artizans not specialising in it (armorers, 
smiths, watchmakers, and possibly patients 
themselves) could only in exceptional 
cases be solved by standards and methods 
which can withstand modern criticism and 
give us new ideas. Nevertheless one 

cannot fail to recognise that some of the 

pieces described have more than a purely 
historical value. In some one perceives 
the nucleus, although primitive and 
crude, of the principles applied in modern 
prosthetic work. 
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at Bologna) gives as children of the marriage of Ales- 
sandro Ferdinando Riario and Laura Pepoli, three, of 
whom two were males Raffaello and Francesco Maria, 
for whom the limb being described was made, and one 
female Francesca. The two chroniclists thus agree in 
the numbers, but not in the sex of the children. While 
the former says that all three were males, the latter 
declares that the eldest, Raffaello had a wife and four 
children; the second remained a bachelor (the one with 
whom we are concerned); the third, a female, married 
first the Marchese Annibale Campeggi and afterwards 
Carlo Varano, a nobleman of Camerino. Given that the 
two chroniclists agree in the numbers and that one of 
the three children was undoubtedly a woman, one must 
conclude that Ghiselli is the inaccurate one. Another 
consideration makes us lend more faith to Montefani, 
namely that while Ghiselli collects and copies infor- 
mation that he either finds written elsewhere or that 
he gets from contemporaries and from tradition, 
Montefani has passed on to us genealogical trees based 
largely on certificates of birth, marriage or death and 
therefore he must be trusted more than the former. 
That Raffaello and Francesco, although completely 
deformed, were able to marry does not surprise us when 
we remember that their family bore the name of Riario. 
13 In the Museo Stibbert (Nos. 3820-3825) and in the 
Museo Poldi-Pezzoli (two exhibits) there are small leg- 
pieces of perforated iron, some jointed at the knee and 
foot, which are supposed to have been orthopedic 
apparatus for children. One of these in the Poldi- 
Pezzoli ends in a sandal or slipper of leather. After 
careful examination of these leg-pieces the conclusion 
has been reached that they were wrongly so considered. 
It is much more probable that they formed part of 
small suits of armor, which on festive occasions, at 
reviews and at tournaments were worn by the children 
of rich soldiers, condottieri, and princes. This is con- 
firmed by the portraits of the fifteenth and sixteenth 
centuries. 
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Here is a good practical handbook on Sypui.is 
of 300 pages and the necessary illustrations.' 
The essential quality of such a book is quick 
reference. In this the reader will find himself 
handicapped by the complete lack of an index, 
a fault that should be remedied in the next 
edition. This is the first volume of “‘Harpers 
Medical Monographs,” edited by Dr. Ralph 
G. Stillman, who says in the introduction that 
these volumes “are being published to meet 
the demands of those who have not been able 
to utilize the stored up treasure of expensive 
works because of the demands of practice. 
They will be practical, presenting the essential 
features of each subject in such form as to make 
them easily available. And with the other 
advantages they offer, the publishers hope 
that they will constitute a definite service to 


1 Sypuitis. By Charles C. Dennie, m.p. 12 mo, cloth 
Pp. 314, illus. N. Y., Harper & Bros., 1928. 


254 American Journal of Surgery 
the public at large.” It seems to us that we 
have heard the changes rung on this blurb since 
we first were in the market for medical books. 

But it is an end that is highly to be desired 
and if Messrs. Harper can attain their high 
ideal, they will deserve the undying gratitude 
of the profession. They have made a good 
start with Dr. Dennie’s volume, which is 
short and to the point and withal complete. 
We shall look with interest for the future 
volumes of the series. 


Urotocy! is just the sort of book one 
would expect from Dr. Keyes. This is a way 
of saying it is a good book. In fact it is a book 
that well can be ranked as: Excellent, plus! 

But anyone who knows Dr. Keyes and his 
background would be disappointed were he 
to do a work in any but the highest plane of 
excellency and thoroughness possible. 

One need not debate Dr. Keyes’ training. 
Probably it is the fortune of few men to have 
had the training, over a long period of years, 
for a certain specialty of medicine that has 
been Dr. Keyes’s lot. Dr. Keyes would have 
made a journalist of the first water. He knows 
how to write lucid, terse, delightful English. 
It is a pleasure to follow him from page to page. 

Why discuss what has been covered in the 
subject matter? Does it not suffice to tell you 
it is thorough, up-to-date, modern and a book 
that may be used as a reference work by the 
surgeon, a good book for the internist to read, 
and just the book for the general practitioner 
who should and must know something about 
urology in order to practice intelligently. 

Yes, we could criticise, nothing done by 
mortal man is perfect. But the minor criticisms 
we would offer are so overshadowed by the 
great worth of the book that we keep silent. 


In our humble opinion every physician 
should possess Garrison’s History of Medicine. 
Once he becomes interested in medical history 
he will discover no end of fascinating works 
on various angles of the subject. 

We also, recommend A SHort History oF 
MepicinE from Charles Singer’s pen.? It 
is especially valuable to the one who knows 
little or nothing concerning the history of 

‘Urotocy. By Edward L. Keyes, M.p., pPH.p., 
F.A.c.S. Ed. 3. 8vo, cloth. Pp. 782, 204 illus. N. Y., 
D. Appleton & Co., 1928. 

2A Snort History or Mepicine. By Charles 
Singer, M.p. 12 mo, cloth. Pp. 392, 142 illus. N. Y., 
Oxford University Press, 1928. 
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medicine and wishes to get a_ general 
knowledge of the subject before under- 
taking larger and more detailed works. The 
book has been written with this in mind. 
It, also stresses the principle of medicine rather 
than the details of practice. 

Charles Singer knows how to color his 

details and infuse into his paragraphs that 
intangible something that keeps one reading, 
loath to put the book aside and go to bed. 
(We read it in bed in two nights.) When we 
finished our inward verdict was “Splendid . 
I must tell others about it.” In a way that’s 
the test of a book worth while. And so, I 
hasten to publicly proclaim that it is a book 
every physician and historian and generally 
cultured person should:own. 


Here is a book we recommend to all physi- 
cians.' It is a cure for the blues. It deals with the 
tragedies and the comedies that are daily 
being enacted in the home, hospital and con- 
sultation room. One meets all kinds of human- 
ity. Physicians will see themselves reflected 
in the pages. 

Consider the first paragraph: “‘January Ist. 
Started the new year wrong by ushering in 
two more drags on the Browns—the sixth 
twin in nine years.” 

And so on. 

StricTLy PrivaTE is a book that will be read 
with laughter and chuckles by the physician. 
Also, it will be read by every member of the 
physician’s family. It does not pretend to be 
anything but a reflection of parts of every 
doctor’s life and in this it is successful. 


The moment one starts to review SURGICAL 
Anatomy? he recognizes the educational back- 
ground of the author. We could wish that this 
statement might be made as positively of 
American books as of English. 

The author has condensed the question of 
surgical anatomy by practically eliminating 
all anatomical discussions excepting those that 
have a definite clinical value. 

This naturally adds to the value of the 
text presented, but at the same time leaves 
much to be desired because of the elisions 
necessitated in such a presentation. A one-man 
concept of clinical values, the reviewer feels 


1Srrictty Private. By Maurice Chideckel, m.p. 
The Stratford Company, Boston, Mass., 1928. 

2 SurcicaL ANATomMy. By Grant Massie, M.B., M.S. 
(Lond.), F.R.c.s. (Eng.); 8vo, cloth. Pp. 413, 121 illus. 
Phila. Lea & Febiger, 1928. 
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to be necessarily subject to limitations which 
should not be imposed upon a subject of as 
essential a basic value as the one the author is 
discussing. 

The illustrations are, in the main, satis- 
factory; although, in what the reviewer admits 
to be a hasty survey of the book, it is evident 
that a better selection could have been made 
in some instances, if the author’s idea was that 
the primary value of illustrations is both 
amplification and clarification of the text 
matter. 

The introduction of both the Old and the 
A. N. B. nomenclatures is a point, the value 
of which might well be considered by other 
authors. 


This! is the ninth and concluding part of a 
work begun in 1917. Nothing can be imagined 
more desirable than a collection of authorita- 
tive monographs on diagnostic and therapeutic 
errors and how to avoid them. Of course it is 
too much to hope that any such work should be 
complete enough to satisfy everyone. The 
defects of the work, however, are those of 
omission only, and we feel that every surgeon 
will be the better for a thorough study of this 
work and will want to have it at hand to brush 
up on every so often. This particular number 
covers the gastrointestinal tract and does it 
well. 
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